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.. same as it has been since 
the first tube still was built. 
Lagonda cleaners showed 
the way then, and they're 
still doing it... If you don’t 
know how well they work, 
@ tryout could be mighty 

interesting. Tell us when. 


ELLIOTT COMPANY 


[c LAGONDA DIVISION - SPRINGFIELD, OHIO 
; DISTRICT OFFICES IN PRINCIPAL CITIES 
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MASONEILAN 


CONTROL VALVE 


...Insure Better Performance 


Incorporated in the new Masoneilan control 
valves are many practical features that pro- 
vide users with better-than-ever control. 


Highly Responsive 
e Design insures minimum of hysteresis. 


e Large effective area, moulded diaphragms 
provide positive response. 


Compactness 

e Facilitates installation. 

e Adds to overall sturdiness. 

Reproducibility of Parts 

e@ Modern machinery, tools and fixtures; pre- 
cision manufacturing methods; rigid in- 
spection during processing and assembly — 
all insure exact reproducibility of parts — 
uniform performance. 


interchangeable Parts 

e Comparable parts interchangeable between 
all Percentage Parabolic and Percentage 
V-Port Valves. 
Trim sizes interchangeable among Percent- 
age Piston Valves. 
Springs for 6-30 psi range may be substituted 
for 3-15 psi range. 


gs 4 

Serial plate gives full information. 

Yoke removed without disturbing bolted 
stuffing box. 

Indicator plate marked in ‘s inch gradua- 
tions gives true travel indication, correct 
rated stroke; makes accurate stem readjust- 
ment (after disassembly) automatic. 
External type adjusting screw (in sizes 2” 
and up) for setting spring initial 


For design details and specifications write for bulletin 


MASON-NEILAN REGULATOR CO. 





Sales Offices or Distributors in the Following Cities: New York 


St. Louis + 


Tulsa + Philadelphia + Houston - 


1182 ADAMS STREET, BOSTON 24, MASS., U.S.A. 


+ Syracuse + Chicago 


Pittsburgh + Atlanta « Cleveland + Cincinnati 


Detroit « San Francisco + Salt Lake City + El Paso « Boise + Albuquerque « Charlotte, N.C 


Los Angeles + 


Denver 


Mason-Neilan Regulator Co., Lad., Montreal and Toronto 


These Valves Meet the Rigid Requirements and 
Specifications of the Most Exacting Users 








What to do about high temperature 
tube problems? Ask the experts! 


ORE than one steel may solve vour 





heat pre ssure corrosion and ox 
dation problems. But only one 


give vou the best life/cost ratio 


Steel can 


To get the one steel that gives you maxi 
mum tube life per dollar, call on the high 
temperature steel experts of The Timken 
Roller Bearing Company. Backed by 
more than 20 years of research, they have 
the widest field experience in high tem 
perature applications With 24 analyses 
to choose trom they can recommend the 
right tube for your job. And vou can 
be certain of uniform quality because 
limken*® closely controls quality from 


melt shop through final inspection 


Let Timken's RSQ Research Supply, 
Quality —solve your tube problems. Ash the 
experts! Write The Timken Roller Bearing 
Company, Steel and Tube Division. Canton 


6, Ohio. Cable address IIMROSCO 


This month Timkhen reports on DM = 
- 


Recommended as replacement for 0.50% —— 
where greater corrosion and — = wey lhe 
needed. For use in cracking furnace tubes @ pom gor 
tures up to 1100°_F., bigh pressure repent —— 
high temperature steam piping under - - ton 
grapbitization may occur im 0. 50% Mo. steel. 


ONE OF 23 TIMKEN HIGH TEMPERATURE STEELS ; 

Carboo Sicromo 2 Sicromo $$ ay 
-2¢ 

Carbon-Mo. Sicromo 2% Sicromo ses ~- - 
DM.-2 24% Cr.-1% Mo, Sicromo 24- “ 
Silmo Sicromo 5 Sicromo 9M 55-1 ; 
DM 4-6% Cr.-Mo. 18-8 Stainless 16-25-6 
2% Cr..-Mo 4-6% Cr.-Mo.-Ti, 18-8 Cb 


* Available as seamless tubing on an experimental basis only. 
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“Here’s a Forged Steel Trap 
... for only $14.00 list" 


SMALL PRICE 
BIG errs 


OW, for many applications, refineries 

and natural gasoline plants can have 

the additional safety of a forged steel steam 

trap for only a few dollars more than a cast 

iron trap of comparable size. The Armstrong 

No. 3211 crap illustrated will withstand fire 

or explosion without danger of fracture. It 

is the baby of the Armstrong forged steel 

line, a low priced trap for working pressures 

, up to 250 psi; design pressure, 450 psi. Ca- 

SAFETY ‘64 EPENDABILITY acity range 750 to 1000 Ibs/hr continuous. 

/y" or ¥4" pipe connections. Diameter 41/4"; 

height 7”; weight 8 lbs. This trap is a natural 

for refinery and natural gasoline plant serv- 
ice. 

For higher pressures and larger capacities 
Armstrong No. 3211 Armstrong builds a complete line a heavy 
forged steel trap duty forged steel traps. Ask your nearby 
Forged cap and body, Armstrong representative to quote on the 
compressed graphited traps you need now. 


SS ARMSTRONG MACHINE WORKS 


stainless mechanism. 
This trop will take 852 Maple St., Three Rivers, Mich. 
high temperature and 
shock without danger a 
of fracture 

SEND FOR your copy of the 
Armstrong Steam Trap Book giv- 
ing complete data and prices on 
all Armstrong steam traps, both 
forged and cast bodies for all 
pressures, all applications. This 
%-page book is a valuable refer 
ence for any engineer working 
with selection and installation of 
steam traps 
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More Jobs Per Dollar Invested im 


pipe machines 
do many operations 
for this Texas 


Company:** 
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LANDIS Machine COMPANY - mame": 


Represented in the 
Domestic Oi) Fieids b C J 
a by: Colcord-Wright Machinery 6 Supply Co.. St. Leuis. M 
{ . Mo.: C. |. Harter Mach: 
inery. Houston. Texas: Fr 
: Frederio 


Baker Ce.. New Orle 
w ans. La.: Moore Machiner 
nery Co.. Los Angeles and Sen Francis Calif. Hend 4 8B 
i rie ¢ olthoff Mig. & Su 
pply Ce.. Denver. Cele 
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N' ) matter how unusual your pipe 
or tube problem, there's a good 
chance that one of our 28 analyses 
will solve it. But the important thing 
to remember is this: each of these 
analyses was developed to overcome 
actual conditions of 
dation, temperature, 


In addition, each of thes 


corrosion, OXI- 
pressure, and 
exposure 
analyses has been thoroughly teste d 


in refinery service. As aresult of thes« 


installations, we've found out exactly 
And we discovered 
it takes a lot of 
one analysis 


what each will do 
some thing else, too 
experience before any 
can be recommended as the best and 
most economical pipe or tube for any 
particular job 

We've got that experience. Because 
National Tube Company 
manufacturers of 


world’s 
largest seamless 
tubular products—has spent over 60 
vears building up a file of authentic 
case histories. The 
National Seamless Pipe and Tubes 
have given us a first-hand 


endless miles of 


ne mM 


opportunity to observe the actual 
performance of refinery tubes under 
trying operating 
conditions known to the industry 


But there’s more to refinery tubes 


some of the most 


Phe mechanical 
vitally im- 
and you can’t beat seamless 


All National re- 


and tubes are 


than steel analyses 
strength of the tube is 
portant 
tubes for strength 
pipe 
They're pierced from billets of high 


hnery s¢ aimless 


quality steel. This method of manu- 
facture 
ng Operations in the 


One of the most drast forg 
ndustry ASs- 
sures vou of tubes that have abso- 
lutely uniform wall strength 

So remember, 1f you want the best 
results from your tubes, at the lowest 
possible cost, submit your problems 
before 


requirements 


you S¢ lect 
Our 


the experrence 


to our 
tube 


engineers 
new huge 
file of case histories 
of our engineers are at your serv- 
ct For more 
National Tube Company, 


Building, Pittsburgh 19, Pa 


write 


Frick 


information, 


NATIONAL TUBE COMPANY, PITTSBURGH, PA 
Tubing Specialties Division 
COLUMBIA STEEL COMPANY, SAN FRANCISCO 
PACIFIC COAST DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY. NEW YORK 


NATIONAL SEAMLESS PIPE AND TUBES 
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Here are typical physical and chemical properties of Nalcat 
which increase catalyst eficiency in “fluid” cracking units 
NALCAT 
Grade 2 


NALCAT 

UNIFORM PARTICLE SIZE Grode | 
Typical particle size distribution, percent by weight 
By Screening Method 

F% Thru 40 Mesh (420 Microns 100 

%, Thru 100 Mesh (149 Microns 100 

% Thru 200 Mesh 74 Microns 90 
By Sedimentation Method 

%, Total Minus 40 Microns 45 

%, Total Minus 20 Microns 16 

%, Total Minus 10 Microns 4 
Average Particle Size, Microns 43 


@ cuemicar purity 

Typical analysis by weight percentage, dry basis 
Loss on Ignition 60 
Alumina as Al.O 13.5 
Iron os Fe 035 
Sodium as Na,O os 
Sulfetes as SO 35 
Calcium as CaO Trace 


@ Hix activity 
Typical analysis, UO P. weight basis 100 
Apparent bulk density 4! 


CATALYST DIVISION —NATIONAL ALUMINATE CORPORATION 


100 
100 
70 


35 
10 

3 
56 


The three outstanding char- 
acteristics of Nalcat Silica- 
Alumina Catalysts listed at 
left tell their own story to 
petroleum research and re- 
finery production men. Excel- 
lent fluidity of Nalcat is a 
result of cutting down the 
percentage of coarse particles 
to a minimum...Loss of fresh 
Nalcat is very small because 
of the low percentage of fines. 

Write or call for complete 
data about Nalcat for use in 
your “fluid” catalytic cracking 
unit. 


4001 West 71st Street +» Chicago 29, Illinois 











»eiS in Performance! 


AT CITIES SERVICE REFINERY, is ot pene —— a ee by 
variable specc 22 ip steam turbine drives 
ALLIS-CHALMERS CENTRIFUGAL Here are the reasons for the low maintenance and 
BLOWERS TURN 85 TIMES A high dependability of A-C centrifugal blowers 
SECOND FOR 1'2 YEARS! PURE ROTARY MOTION — precisely balanced impeller 


only moving part 
FRICTION FREE INTERIOR — bearings outside casing, no 


- AN “AROUND THE CLOCK" fluid catalytic cracking 
internal mechanical wear 


plant, equipment reliability is vital. Cities Service, 
Lake Charles, La. depends on seven Allis-Chalmers SIMPLE LUBRICATION — oil under pressure in closed cir 
centrifugal blowers for catalyst aeration. They're rated cuit, consumption low 
2,500 cfm, 17 Ib G at 5100 rpm. STRONG CONSTRUCTION — forged steel shaft, alloy steel 
Six of the seven were installed in 1943. Two pro- high speed impeller reduces unit size, weight 
ceeded to set a record of 540 days. 24 hrs a day, con CAST IRON CASING — makes blower rigid, smooth, quiet 
tinuous operation: being shut down only for drive THOROUGH TESTING — impeller given severe over-speed 


test, blower factory tested at maximum speed 





inspection! Two others ran for 562 days before sched . 
uled inspection shutdown! Only routine maintenance For this kind of highly dependable, low maint 


has been required on all seven to date nance air and gas handling equipment, call your 


1 
These blowers are still on the job, 24 hrs a day, nearest A-C office or write direct for literature 
helping produce motor, premium and aviation gasoline ALLIS-CHALMERS, 1062A SO. 70 ST A-3030 


for the widespread operations of Cities Service. Output MILWAUKEE, WIS. 


Texrope is an Allis-Chalmers trademark 
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When will this tube “give up?” 


This is a question which you might well ask 
as you see the tube about to be installed in 
your condensers. 

How long will the tube last before it will 
require replacement? 

When you ordered it, you specified it by 
length, size and certain alloy. It was delivered 
to you according to those specifications. That 
part you can check 

But that isn't the all-important consideration 
of a purchase of tubing. There is something 
else included in that delivery. 

Surely the factors that interest you most are 
not alone the physical characteristics of the 
tube, but rather the period of time it will con- 
tinue to serve you—its FUTURE LIFE EX- 
PECTANCY. Upon THAT depends the economy 
and efficiency of your installation. 


Therefore, on your next order, be sure to 


PLANTS IN DETROIT 


Soles 


specify “Wolverine” along with the other 
specifications, such as alloy, diameter, etc. 
Stipulating the name “Wolverine,” you'll re- 
ceive a seamless non-ferrous tube, quality 
controlled from ore to finished product. 

Far in the future you will see this Wolverine 
tube still carrying on with traditional de- 
pendability long after ordinary tube has given 
up. 

The name “Wolverine” on your orders will 
mean a lot to you. 

We'll be glad to send you our brochure 
“Condensers” if you ask for a copy. 


WOLVERINE TUBE DIVISION 
Calumet & Hecla Consolidated Copper Co 


INCORPORATED 
Manufacturers of Seamless Non-Ferrous Tubing 
1431 CENTRAL AVE. + DETROIT 9, MICH. 


AND DE 
Offices 





SAVE ON INSTALLATION! Electrifugal 
pump comes ready to connect and run, No 
extra parts. Easy to handle, Requires small 
installation space. 


SAVE ON OPERATION! Pump and motor 
designed together for high efficiency. Every 
unit tested at factory and guaranteed to de- 
liver rated capacity. 


SAVE ON MAINTENANCE! Motor and 
pump have single shaft assuring perfect 
and permanent alignment. Parts easily ac 
cessible. Has fewer parts and machined fits 


Electrifugal and Texrope are Allis-Chalmers trademarks 


— Cut Petroleum Pumping 


(= 42,000,000 GALLONS OF PETROLEUM 
PRODUCTS are pump d annually through 15 
Allis-Chalmers close-coupled pumps at this new 
midwest bulk station. 

Distribution failures are avoided through the 
dependable service of these “‘one-package” pump- 
motor units. Bronze wearing ring protects casing 
from wear and is easily replaced when required. 

Electrifugal pumps range from 10 to 1600 
gpm with heads to 525 ft. For information, see 
your Allis-Chalmers Authorized Dealer or Sales 
Office. Or write for Bulletin 52B6059E, A-2974 


ALLIS-CHALMERS, 1062A SO. 70 ST. 
MILWAUKEE, WIS. 


ALLIS-CHALMERS 
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SUSPENDING SOLIDS ...a precision job 


impre ssive record of service to proc ess industries 


A LIGHTNIN Agitator, combined with MIXCO 
engineering, saves this large chemical company plenty 
@n a “tough” solids suspension problem 

MIXC©O agitanon specialists showed this processor 
how he could suspend lime unitormly in an 18-foot, 
34,265-gallon tank—using only 15 horsepower 


, 


with standard equipment ind without the cost or 


upkeep of a step bearing! 

This is just one example of what MIXCO agitation 
enginecring can do for you process wise main 
tenance-wise cCost-wise It you handle fluids within 


tanks, MIXCO can help you. Only MIXCO gives you 


the benefit of 25 years’ fluid agitation experience in 


backed by research data that enable you to Anow in ad- 
vance the results you will ger 

That's why MIXCO is glad to take fa// responsthility 
for the success of every installation of LIGHTNIN 
Mixers 

It you are shooting for faster production, closer con- 
trol, or reduced labor and upkeep costs, consult MIX 
CO tirst. Check the processes you use, or plan to use, 
ind write us for facts on agitation that does what you 
want it to do. Write today. Your letter will receive 


prompt, courteous attention by MIXCO engineers 


A COMPLETE LINE... PLUS UNEXCELLED nso 


LIGHTNIN 
TOP ENTERING 
AGITATORS 


LIGHTNIN 
PORTABLE MIXERS 


World's largest-selling 


Sizes Ve to 3 HP. Send 
for Catolog 8-75 


LIGHTNIN SIDE ENTERING MIXERS 

For tanks wp to 5 million gallons. Gear 
line. Bectric or aw motor motor or V-belt drive; motoriess types 
ceed a gear awe Sizes | to 25 HP. Send for Catalog 8-76. 


Turbine, propeller and 
paddle types. For open 
or closed tonks. Sixteen 
speeds available in new 
heovy duty drive. ‘4 to 
200 HP. Send for Cate 
logs 8-89, 8-78 
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MIXCO Analysis: Laboratory work with a 
test model, operating in a transparent tank, 
indicated that a power input of 15 HP would 
suspend the lime satisfactorily, although 
oe ee of this size would normally require 
25 or 30 HP. The abrasive nature of solids 
made a step bearing impractical 


Solution: LIGHTNIN Model 3D-WQ-1500, 
15-HP Turbine Agitator, providing output 
shaft speed of 59 RPM 

Two 38” multi-blade radial flow turbine 
impellers were selected, with lower turbine 
12” off tank bottom to provide low-level 
operation. Upper turbine was carried proper 
distance above lower turbine, in an extended 
keyway to permit vertical adjustment to 
yield optimum results. Lower turbine was 
fitted with a correctly sized stabilizer ring, 
giving stable operation of the 18° overhung 
shaft, even during draw-off 

Pumping capacity of 188.2 Gals. per rev- 
olution for each turbine, when modified by 
the proximity factor, gave a total discharge 
of 18,000 GPM, equivalent to approximately 
one-half tank turnover per minute 


Results: High uniformity of suspended 
solids. There is no appreciable difference 
in lime content of the first and last thou- 
sand gallons drawn from tank. User is 
well pleased after more than a year’s con- 
tinuous operation. 


done better with Z/oh/n/n Mixers-- 


MIXCO*“ Engineered 
WHAT MAKES A GOOD SUSPENSION 


POOR ... Impeller in unbaf- 
fled tank creates deep vortex. 
Swirling liquid leaves solids 


GOOD .. . MIXCO combines 
proper boffling with correct 
impeller size, design and loca- 


tion, plus just enough power 
to lift particles from bottom 
and suspend them uniformly. 
Result: tremendous savings in 
process time, power consump- 
tion, and equipment mainten- 
ance. 


heavily concentrated in bot- 
tom. Result: poor uniformity; 
overloading of filters, pumps 
and other equipment in the 











system; costly time and power 


waste. 


Photos taken at | 25,000 second 


For descriptive literature on PD CE SND GS SEED CNS OND GUNS AD CS SE GE a) 


LIGHTNIN Mixers, 
pr A acs err MIXING EQUIPMENT CO., INC. 
1064 GARSON AVE., ROCHESTER 9, N. Y. 


Please send me the literature checked: 


(_) 8-76 Side Entering Mixers ([] 8-89 Top Entering Mixers 
() 8-78 Top Entering Mixers (Turbine and Paddle Type) 


> 
MIXING EQUIPMENT CO., Inc inne OD erecas 
7 e (_] DH-50 Laboratory Mixers (Electric and Air Driven) 
(MIXCO) 


1064 GARSON AVENUE - ROCHESTER 9, N. Y. 
IN CANADA: WILLIAM AND J. G. GREEY LIMITED, TORONTO 


Name 
Title 
Compony 
Address 
City... 
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Worn a background of more than 10 vears of outstanding service in 
process work, throughout industry, the Electronik Recorder is now rapidly 
gaining recognition as a valuable component of precision laboratory 


In research and analytical work, its unique versatility makes it a “natural” 
for literally thousands of different apple ations .. . limited at the present 
time only by the speed with which alert manufacturers learn to take 
ulvantage of its re markable sensitivits. great accuracy, unusual ruggedness 


and complete depe ndabilitys 


Bulletin BOL5-10, now available, describes the adaptability of the measuring 
cireuit, the mput creat ancl the amplifier of the Electronik. Potentiometer. 
W rite for vour copy, or callin your local Honey well engineer for a discussion 


of vor spree tne applic ation he is as near as yvenur phone 


Vissearous-lloxseyweet Reoeraror Co. Industrial Division, 4498 
Wayne Ave. Phila. 1h. Pa. Offtees in more than 80 principal cities of the 


L nited States, Canada and throughout the world. Purner-Hurrell Fractwnator, with 


mek Recorder. asved for analysing 
mentor W rite 


Honeywell 


BROWN INSTRUMENTS 





This 22-Foot Hartzell Cooling Tower Fan 
Can Give You.... 


Shown on the Hartzell test stand is the 
new Hartzell 22-foot Cooling Tower Fan. 
Blades are of Hartzite plastic, which has 
proved itself to refiners so convincingly 
on Hartzell fans up to 20-foot diameter 
It was run continuously at 125% of its rated 
speed on test; stresses developed were 
55% greater than are encountered in serv- 
ice. It delivered 1,250,000 cfm at 180 HP. 

This truly great new fan, on which we 


MAt 


PROPELLER FAN 


PIQUA 


ELLER-TYPE FANS AND BLOWERS 


t coOuPON NOW FOR 


ROOF VENTILATORS — UNIT HEATERS - 


are now making deliveries in the sequence 
in which orders are received, will give you 
maximum cooling power per cubic foot of 
tower. Power cost per cubic foot of air 
moved is relatively low 

If you build or buy cooling towers using 
fans of 3’ to 22’ size, specify Hartzell. If 
you've had trouble with fans in existing 
Your 


towers, replace with Hartzell. 


troubles will end! 


oe. 
. 
Company 
Div. of Castle Hills Corp 
Street & No 


al 
oe é City & Stote 


ENGINEERING OFFICES 


Not one Hartzell Cooling 


Tower Fan of Hartzite 


Plastic has ever failed 


unless obviously 
abused 


NOT ONE 


PORTABLE BLOWER CLEARS 
FUMES FROM TANKS 


Shown obeove is @ HMortzell Voneexial Blower 
on coasters Eosily lifted by two men, com 
pect, powerful. Specially mounted by Hertzel! 
to clear fumes from gosoline tonk trucks before 
ond during interior welding repoirs. Each of 
three portholes, ony or ol! of which con be weed 
ot one time, delivers opprosimotely 500 cla 
through @ |5-feot long 5” hose. End essemblies 
eosily reversible for exhausting of blowing. 
Other copacities con be produced 
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IN PRINCIPAL CITIES 
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Linings and flights of this rotory salt 


dryer ot the Worcester Salt Compony 


ore made of Mone! 


Filter used in the production of 


fertilizer from potassium chloride 


sodium chloride mixtures. Al 


ports are Mone! 


a TS ccc rine? 


Here’s how to cut corrosion losses 


If sodium chloride or alkali 
salts are eating holes in your 
maintenance budget, here's 


something you should know 


Monel 


ec onomical, wor kable . 


practical, 
.. has 
for many years stood the severe 
test of actual industrial usage 
in handling corrosive salts 

In the presence of salts such 


Vonel 


shows an economical corrosion 


as sodium chloride, 


rate 


Common alkali salts 
hypochlorites excepted ind 
acid salts, such as zine 
chloride, ammonium sulfate, 
iluminum sulfate, and 


mmmonium chloride, may be 


handled under many condi- 


tions in Monel equipment. 


I ypical applications of 
Vonel and Monel-Clad Steel 
in these fields are: dryers, 
vacuum evaporator tubes, 
saturators, pumps, ejectors, 
centrifugal driers, ’ 
crystallizers, storage tanks, 
piping, screens, filters, 
feed-water pumps, valves and 


valve parts 


Vonel is produced in 
many standard mill forms 
sheet, strip, tube, angles, 
rod, wire castings and forgings 
For specific information 
for your application, write 


directly to Inco 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N. Y. 


MON EL eee for Minimum Maintenance 


k. 
» 


Worer stil used abc 

S. Coast Guard light ships 
for distilling fresh woter from 
sea water. All ports and 


ng vulnerable to corro 


made of Mone 


EMBLEM OF SERVICE 


Pvc 











1951 


48,000 bb! dey 





1949 


48,000 bbi/dey 





A sound de sigqn live 


ona is re } 
The design of the 1940 unit was “right 1s duplicated, essential 
n the 1949 unit t will be reproduced ac n the 1951 ur 
These three crude distillation units are ret f the « mpiete 
gineering and construction service ile) er Wheeler 
designed and constructed for 


tion with the engineering departmen 


ER WH 


engineering 


process units 
petroleum refineries 


and 


fabrication dhodilen! plents 


The Complete Engineering and Construction Service 
Anywhere in the World 


FOSTER WHEELER CORPORATION 


165 ee ee ee NEW vor 6 NEW yvorr« 


now building 
Europe's largest refining project 





Garkvock 7021 


Con pressed Asbestos Sheet Packing 


Top performance is the result of ability, experience and extra 
effort. GarLock Sheet Packings are superior gasketing ma- 
terials because of careful selection of raw materials, experienced 
workmanship and constant quality control. 


. . . - ” “ ty . ' . 4 4 
GARLOCK 7021 ¢ ompressed Asbestos Sheet Is exceptionally Ganvocx 22 Red Rubber Sheet Packing 


strong and tough. Gives superior service against gasoline, oil, 
gas or steam at high temperatures and extreme pressures. 
Garitock 22 Red Rubber Sheet Packing is tough and re- 


silient Spec ially recommended for hot or cold water and low Ganvock 660 


pressure steam joints. mg ten 
Garvock 660 Cork-Fibre Sheet Packing combines granulated 

cork and vegetable fibre into a strong compressible sheet; 

treated with an oil resistant binder. An ideal gasketing 


material for oils and solvents at temperatures 
val up to 212 F. 





& THE GARLOCK PACKING COMPANY 
PALMYRA, NEW YORK 
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CHLORINATION BY WALLACE & TIERNAN | 


CONTROLS MARINE FOULING AT GENERATING STATION 


LOOK AT THESE RESULTS 


It all began when a New England generating station sent down 
a diver for a routine inspection of the large, concrete, circulat- 
ing-water, intake tunnel located approximately 13 feet below 
the harbor’s surface. The diver discovered this intake was lined 
with unusually heavy growths of common mussel (Mytilus), 
sea moss (Tubularia), and sea anemone (Metridia). 


These were expensive visitors. First, mussel accumulation 
created poor vacuum as the mussels lodged in condenser tubes 
and aggravated slime and silt formation. Then, as the mass 
increased in quantity, it became necessary to clean the intake 
tunnel every year to remove up to a maximum of 331 tons of 
mussels — a time consuming process that cost thousands of dol- 


lars in labor and equipment outage. 


To combat these conditions a long and thorough study was 
J, Before chlorination — mussels cover wall 10 made of marine fouling. As a result it was decided to use inter- 
* depth of 3”. mittent chlorination applied by Wallace & Tiernan Chlorinators. 
First to fall under this attack were the sea moss and the sea 

anemone. The tougher mussels however, still remained as 


numerous as ever. 


In an all out effort to get rid of these trouble makers, continu- 
ous chlorinationiat heavier residuals was started. This treat- 
ment turned the trick and the mussels were reduced to such a 


low level that yearly cleaning has not been required. 


These results saved the New England company thousands of 

dollars annually by eliminating intake tunnel cleaning, reduc- 

ing condenser outages, and producing a higher vacuum with a 

resultant saving in fuel. 

Perhaps your problem is one of slime or fouling due to some 

other marine organism. In any event, if biological fouling is 
2, After chlorination — note bare wall costing you money through lowered cooling water efficiency 


it’s a safe bet that chlorination can help. 
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See your nearest Wallace & Tiernan Representative now for all 


the details. 











3. Tons of mussels removed annually from in 
take tunnel of generating station Belleville 9, New Jersey + Represented in Principal Cities 
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Airco STAINLESS 


SEAMS TO LAST 


Down to the last weld of the last seam there's 
positive resistance to rust and corrosion—when 
it's ENDURO Stainless Steel. No weakness 
here! These seams will hold as long as the walls 


themselves—they'll last indefinitely. 


The strength-to-weight ratio of ENDURO is 
unusually high. Withering heat does not faze 
it. Explosive force and punishing pressures are 
held in check. To these rugged characteristics 
add corrosion- and rust-resistance and you have 


STEEL 





F /0.,000 
o metal 0 “Ses 
pHRIE 
In cracking towers, hot oil 
lines, expansion joints, 
bubble caps and trays, vapor 
risers, swing lines, ENDURO 
adds up to operation with 
efficiency and economy. It 
is matched perfectly to the 
TUR Re d re quirements of 
petroleum refining. 


a combination that can be depended upon to 
keep equipment “on stream.” 

When you specify ENDURO for refinery equip- 
ment, the initial cost may be slightly higher 
than for less effective materials. However, 
through low maintenance costs, continuous 
operation, and unusually long life, this premium 
quickly converts to a dividend and continues 
to pay off indefinitely. Ask your equipment 
manufacturer for information and estimates on 
ENDURO. Today is not too soon! 


WV cure ALL 12 ADVANTAGES: Rust- and Corrosion-Resistance © Heat-Resistance 


*@ High Melting Point « Low Coefficient of Expansion © High Strength « Good Dimensional 
Stability « No Metallic Contomination « Easy to Clean © Easy to Fabricate « Eye Appeal « 
Long Life ¢ Low End Cost ¢ Whot more can be desired in a material? 


For Complete Details Write 


REPUBLIC STEEL CORPORATION 


Alley Steel Division, Massillon, Ohio «© GENERAL OFFICES, CLEVELAND 1, OHIO © Export Dept 


: Chrysler Bldg., New York 17, N.Y. 
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ONLY a Grinnell Constant-Support Hanger 
solves this problem easily, practically 


Provides constant support to piping subject to ver- 
tical movement — in all hot and cold positions. 
Maintains full safety factor in supporting high 
temperature, high pressure piping. Non-resonant 
and energy absorbing. Mass-produced from stand- 
ard precision parts. Individually calibrated for 
each installation. Load-adjustment features incor- 
porated into design. Models to meet entire range 


of load-travel specifications. 
Minimum headroom required. 

Believing that a good piping job is too important 
to be jeopardized by improvised or inadequate pipe 
hangers, Grinnell has developed a complete line of 
stock hangers and supports for every piping need 
from a simple water pipe to a high pressure, high 
temperature steam line. Write for Catalog 10-D. 


GRINNELL 


Grinnell Company, Inc., Providence, 8.1. Branches: Atlanta * Billings * Buffalo * Charlotte * Chicago * Cleveland * Cranston * Fresno * Kansas City * Houston * Long Beach 
Los Angeles * Milwaukee * Minneopolis * New York * Ooklond * Philadelphia * Pocatello * Sacramento * St. Louis * St. Paul * San Francisco * Seattle * Spokane 
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The two 75 H.-P. Terry Turbines 
shown above (in the plant of « 
leading refiner) employ the Terry 
Solid Wheel Rotor. The wheel is 
made from a single steel forging 
and the buckets are milled directly 
into the wheel. — Alll as shown in 


the illustration at the left. 


The buckets ere protected by 
rims at the sides of the wheel 
These rims would teke without 


THE ROTORS OF THESE 75 H. P. TERRY TURBINES 
ARE DOUBLE RIM PROTECTED 


damage any rubbing thet might 
occur if the clearance beceme 
reduced. 

With this construction it is im- 
possible for the blades to foul and 
frequent inspections of the thrust 
bearing are not required to obtain 
safe and dependable operation. 

This feature and many others of 
the Terry Wheel Turbine are fully 
discussed in our Bulletin S-116. 


THE TERRY STEAM 
TURBINE COMPANY 


TERRY SQUARE, HARTFORD.CONN. 
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Texas Metal Fabricating Company speciolizes in render- 
ing prompt and efficient service to the refineries, gas 
process, and other industrial plants throughout the Gulf 
Coast area. 

Competent craftsmen and excellent shop facilities com 
bined with years of ex- 
perience in heat transfer 
equipment are available 
to you night and day 

It has been our privi 


lege to serve many of the 


pts major companies through 


out the Southwest in their 


heat exchanger ond pres 


RED, , sure vessel requirements 


‘ Your inquiries are most 


: cordially invited, and we 

{iii y MATL te promise they will receive 

ob LT HLH our very prompt and care 
ful attention 


API—ASME ond ASME 
Code Construction 


Quelified for Construction 
in Ferrous and Non-Ferrous 
Materials 


TEXAS METAL 
FABRICATING COMPANY 


HOUSTON 


tf Publishing Company Publication 





Powerful Annin 
Domotor Operator 
Provides Positive 
Valve Action 
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ANNIN DOMOTOR 
CONTROL VALVES 


The powerful Domotor assembly 
s direct connected to the poy 
ulur single-seated valve body 
Apart from the unique Domotor 
assembly, Annin valves have 


many outstanding features 


@ Choice of flow characteristics 

@ Teflon or metal seal 

@ Teflon stem packing 

@ Low pressure drop across valve 
@ Low maintenance costs 

@ Available in wide range of alloys 
@ Pressures to 3000 psi 

@ Temperatures to 1000°F 

@ Handles slurries and sludges 


If vou are looking for a valve to 

positive lv control hard-to-handk 

fluids pecify the modern Do 
tor Control Valve 


THE ANNIN COMPANY 


AVENUE LOS ANGELES 23 CALIFORNIA 





Ar IS YOUR 
COOLING PROBLEM? 


iS IT COST? Cooling towers or DriCoolers can have 
higher operating cost and 


a low first cost with 


vice versa. Or, you can get an economical 


Marley application engineers have a coraplete line 
of units to select from and the 


combination of both 


know-how” to help you make the best 


selection for your purpose 


iS IT SPACE? Marley equipment may be installed ind 


leors or outdoor 
Units are available wit! base area and low height 


loading per square foot or with small base area 
in small area 


liol 
tO give ligne 


and greater height to fit 


IS IT TEMPERATURE? Usually, ict is not economical to cool lower than 


a SF approach to the wet bulb. However, in Marley cross-flow towers a 


quantity of water at wet bulb 


temperature may be obtained without 
added cost. For high level cooling, the DriCooler is applicable 


IS IT LOCATION? Extreme temperatures, cold or hot, dust, wet bulb, 


P altitude, brackish water, wind, storm cond 


itions, or lack of proper 
ne problen l . | | 
. « » Diesel Cooling ERE water supply are problems must be considered. Marley has a unit 
ro 


Veirfle . « « Retrigeretion . 
: \ to fit any geographical condition 


mas a wide range of designs that will 


iS IT APPEARANCE? Marley | 

blend with any building architecture. Or even become a part of the 

building itself. Marley engineers can help your architect give you a 

- oh 2 good looking as well as efficient installacior 
« 


> 
. These are only a few of the pr iblems you may face in the selection 
1c iw tower or DriCooler. No matter what the problem 
. 

- 

_ 

} I pplication Engineers have the answer to help you 
4 


invest 
7 


jollars wisely and profitably 


rea 


Write, Wire or Phone The Marley Company, Inc, Kansas City 15, Kansas. 


Name 


Title 
Company 


Address 


City Zone State 


Please send “What's Your Cooling Tower 1Q” 


[|] Our Cooling Problem is 





PLATFORMING 
aot 


JOHNSON OIL REFINING COMPANY 


Cleveland, rn 


BELL OIL AND GAS ~_* 


Grandfield, Okiehome| 





= a. COMPANY iG 


Fort Worth, Texas 





KENDALL REFINING COMPANY 


Bradford, Pennsyivante 


= 


——— 
AURORA GASOLINE|\COMPANY 


Detroit 


, 


@ In a matter of months Platforming has proved its 
superiority in octane improvement of straight run 
gasolines ...in the production of a blending component 
of unequalled quality . . . in the building of new 
gallonage records. So conclusive has this proof been, 
that five more Platforming units are now being 


built from Texas to Pennsylvania. 


These progressive refiners installing the Platforming 
process have realized the advantages provided by 

the improvement of low octane straight run gasolines. 
Soon they will be providing their markets with a higher 
quality product . . . increasing gallonage at the point of 
sale and substantially building a more profitable operation 
Refiners .. . both major and independent . . . from coast 

to coast are intensely interested in Platforming, and it 


may be the one process that will permanently 
solve your problem. 


UNIVERSAL OIL PRODUCTS COMPANY 


General Offices: 310 S. MICHIGAN AVENUE, CHICAGO 4, UL, USA 
LABORATORIES: RIVERSIDE, ILLINOIS 








.. «Might pay you to re-tube 
with a different analysis 


Ask a BEW Tube Representative 


Today's diversity of petroleum processing operations 
imposes a greater variety of requirements than ever before 
on alloy and stainless refinery tubing . . . makes proper 
W REFINERY TUBING . ‘ = Ae 
- . w selection of analyses increasingly difficult. Your B&W 
«+ «+ @ wide choice of , 8" 
a * to meet a// conditions of 
sure, temperature, corrosion and oxidation. FOR EXAMPLE 
Carbon Steel 
Carbon Moly Steel = ('/2/, Mo) . . . how, in a given service, re-tubing with certain lower 
Pe Syl Hypa grades can give savings in initial cost without materially 
'° . i» Mo . 
(2% Cr, “A% Mo) affecting performance; or how, under different conditions, 
ng at tae switching to a higher alloy can pay service dividends far 
‘ol, '/e MO 
(S% Cr. 2% Mo) 
(8% Cr. 2% Mo, a, Si) Tube Representative—his factory training in cost-saving 
(s% Cr, ‘’A% Mo, ”A% Ti) ee — 3 . 
(7% Cr, 2% Me) tube technics” and broad knowledge of refinery applica- 
(9% Cr, 1% Mo) tions can help you decide whether you are expecting too 
pores sd kee ie oe 3% Me) much... or too little . . . from your present tubing. 
roloy o ’ ° 
Croley 25-20 (25% Cr, 20% Ni) 
*The above list indicates only the more populor 
BAW Tubing Steels for Refinery Service and does 
not constitute the complete range of grades in 
which BAW Tubing is produced. 


Tube Representative may be able to show you ... 


beyond a negligible increase in cost. Consult your B&W 


THE BABCOCK & WILCOX TUBE COMPANY 


General Offices: Beaver Falls, Pa 
Plants: Allience, Ohio, ond Beaver Falls, Po 


os Offices Alliance, Obie * Beaver Foils, Po * Boston 16. Maw. * C 1. * Cleveland 14 

* Denver 2, Cole. * Detroit 26. Mich * Hewst . * New York 16 

* Philedeiphie 2, Poe * St. Lewis |, Me. * San Frencis if yrocy 2, N.Y. * Terente 
Onterie * Tulse 3 te c 
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Dependable Selectivity... 


Efficient H.S removal in the presence of CO, 


Dependable, low-cost removal of H.S in the 
presence of large volumes of CO, is a primary 
advantage of the Shell Phosphate Process. All 
but harmless amounts of H.S are removed while 
most of the CO, is left untouched. 

Important too is the fact that the treating process 
has no harmful eftect upon subsequent processing 
operations. The treating agent is inorganic 


non-contaminating to hydrocarbons. 


Low operating costs are the rule with the Shell 


Phosphate Process. Since a minimum of CO, is 
removed, steam regeneration of the treating solution 
costs less. Also, because the regenerated H.S is in 
a relatively high concentration, the cost of conver- 
sion to solid sulphur or sulphuric acid is greatly 
reduced. 

The Shell Phosphate Process is available to any 
operator under license from the Shell Development 
Company .. . together with experienced engineering 
service for its design, installa- 
tion, and operation. 


SHELL DEVELOPMENT COMPANY 


50 West 50th Street, New York 20, N. Y. 
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YARWAY IMPULSE 
STEAM TRAPS 
ARE SOLD BY 

OVER 200 
DISTRIBUTORS. 
THERE IS ONE 

NEAR YOU. 


Write for name and address 


NOW! AT NO INCREASE IN COST TO YOU 


Makes a good steam trap better 


Nearly 650,000 Yarway Impulse Steam Traps have 


already been installed— 
proof that they are doing a good job 


Now a stainless steel body makes this famous little trapeven better—at no increase in cost. 


Better in wear, better in service. Users will find Yarways require less maintenance 


than ever. All parts are wear-resistant, practically wear-proof. There 


is only one 
moving part, a small, stainless steel, heat-treated valve 


Important, too—Yarway 
Impulse Traps are suitable for all pressures up to specified maximum without change of 
valve or seal 

Other popular advantages are small size, light weight, easy installation and low cost. 
Often it costs Jess to buy a mew Yarway trap than to repair an old, ordinary trap 

In performance—ask any user. They all say Yarways are the traps that get equipment 
hotter sooner and keep tt hot 


For better steam trap performance, try wew stainless steel Yarways 


YARNALL-WARING COMPANY 
128 Mermaid Avenue, Philadelphia 18, Pa. 


IMPULSE STEAM TRAP 





HANDLING TWO JOBS AT ONCE... 


Two 1500 KW Worthington turbine-generators, installed in 
the Eunice, N. M. plant of the El Paso Natural Gas Company. These ore 
non-condensing extraction turbines designed to operate on initial steam 
conditions of 5754 — 575° FIT exhausting at 5#G back pressure. 








Worthington Turbine - Generators Selected By Natural 
Gas Firm For Both Power and Product - Conditioning 


Pumping natural gas from southeast 
ern New Mexico and the Texas Pan- 
handle to points in California and Ari- 
zona, the El Paso Natural Gas Company 
uses Worthington Turbine-Generators 
for double duty Besides furnishing elec- 
tricity for the company's plant in Eu- 
nice, N. M 


extract steam at 125#G for heating 


, the turbines automatically 


Amine solution, which is mixed with 
the gas to remove impurities 

In every branch of industry, users are 
getting daily proof of the outstanding 
flexibility of 
Generator Sets 


Worthington Turbine- 
not only as sources of 
more dependable, more economical elec- 


tric power, but as cost-cutting suppliers 


of processing steam for many important 
allied purposes 

WURTHINGTON TAKES 

ALL THE RESPONSIBILITY 
Worthington builds Turbine-Gener- 
ator Sets in sizes up to 10,000 kw, and in 
all types. Each is designed to make steam 
do more work, and each is backed by 
Worthington's undivided responsibility 


for the complete unit's design, assembly 
and performance. For expert aid in select- 
ing the right size and type for your own 
requirements and further proof that 
there's more worth im Worthington .. call 
our nearest District Office. Or write 
to Worthington Pump and Machinery 
Corporation, Steam Turbine Division, 


Wellsville, N.Y 


WORTHINGTON 
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Another oi to Specily 


SEAMLESS WELDING FITTINGS 


From the small fitting that weighs several ounces 


me to the half-ton giant... whatever your fittings 
THE COMPLETE FITTINGS LINE 


/ requirement, the Ladish line provides you with 
| PRODUCED UNDER ONE ROOF...ONE RESPONSIBILITY t 


f 


an unrestricted choice of sizes in a complete 


range of types, weights and materials. In addi- 


L A 1D) | S H C 6) i tion, every fitting offers the added dependability 


assured by the high manufacturing and metal- 
cu DARY, WISCONSIN lurgical standards of Ladish Controlled Quality. 
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THE 
CASINGHEAD GAS PLANT 


One of the 13 plants completed by HUDSON in ‘49 


Of rhese 13 major projects, 8 were for clients for 
whom HUDSON had previously engineered and 
constructed complete plants good evidence of 
the satisfaction of owners and operators of HUDSON 
built plants 


The casinghead plant pictured is the latest of six 
projects completed for La Gloria Corporation over the 





last 10 yeors 


HUDSON 


ENGINEERING CORPORATION 
FAIRVIEW STATION © HOUSTON, TEXAS 


»AS COMPRESSOR STATIONS CYCLING PLANTS Gas 
DEHYDRATION PLANTS NATURAL GASOLINE PLANTS 

FRACTIONATION UNITS CRUDE TOPPING UNITS PRESSURE 
MAINTENANCE PLANTS HYDROGEN SULPHIDE REMOVAL 
PLANTS ATMOSPHERIC AND VACUUM DISTILLATION UNITS 





Mr. Insulation says: 


“We haven’t found a 
substitute yet for the 
right materials, properly 
applied, to make an 
insulation investment 


To be successful an insulation job must be prop- 
erly engineered. In addition, it must have these 


two important ingredients: 


1... THE RIGHT MATERIALS: service con- 
ditions vary greatly in industrial applications. 
That's why no one insulation can serve as a jack- 
of-all-trades on all jobs. For this reason, Johns- 
Manville uses asbestos and many other selected 
raw materials to produce the most complete line 
of insulations available. These insulations serve 


applications ranging between the extreme tem- 


Johns-Manville 








peratures of 400F below zero to 3000F above. 


2... THE RIGHT APPLICATION: Here again 
Johns-Manville’s long experience in the field of 
insulation can be of value to you. Insulation engi- 
neering advice plus the services of insulation 
contractors trained in Johns-Manville methods of 


correct application are at your call. 


If you are planning an insulation job why not 
put your problem up to insulation “ 
headquarters? Write Johns-Manville, JM) 


Box 290, New York 16, N. Y. 


Wo 
—— INSULATIONS 











@ At the Deer Pork, Texas 
Hoas Compony, equ 
between 


plant of the Rohm & 
pment and pipe lines operating 
32 F wd 100 F re insulated with PC 
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PC FOAMGLAS-the long life insulation 


twias 1s light vewhr, ngid and strong. Being f ! 
byected to point loading, it yields readily to surtace irres 
s, such as rivet heads and welds, thus can be pressed cl 

tlated without breaking or cracku 
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(BOTH CONNECTIONS 
AT SAME ELEVATION) 


CONTINUOUS CONTROL OF VAPOR PRESSURE 


with the new, exclusive Foxboro dVp Cell 


This revolutionary development by Foxboro intro- 
duces new simplification in distillation processes. 
Automaticaily measuring and transmitting vapor 
pressure differential, it eliminates time-consuming 
laboratory analyses in fractionating tower opera- 
tion ... permits tapping off fractions of any desired 
vapor pressure, within precise tolerances, continu 
ously and automatically. 

In the dVp Cell, the vapor pressure at any speci 
fied point in the column is continuously compared 
with the vapor pressure of a sample of the material 
desired at that point. The sample is contained in 
a bulb immersed in the liquid. The dVp Cell meas 
ures the difference between the two vapor pres- 
sures and transmits this difference to an automatic 


OXBOR 


REG. UV. S. PAT. OFF. 


A Gulf Publishing ( 


controller on the process. Changes in temperature 
affect product and sample equally, and hence have 
no effect on the differential measurement. 

Detecting small pressure differences accurately, 
the new dVp Cell is not injured by high unbalanced 
pressures. It uses no mercury, is compact and easy 
to install. Self-contained manifold permits quick, 
easy filling of sample bulb with the reference fluid 
without special equipment, and without disassem- 
bly of the cell 

Write for detailed information on this unique 
new Foxboro development. Inquiries concerning 
unusual or experimental applications especially 
invited. The Foxboro Company, 74 Neponset Ave.., 
Foxboro, Mass., U.S. A. 


RECORDING - CONTROLLING - INDICATING 
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New light on the 


EFFECTIVENESS 
OF THE 2"s 3°CC 


of tetraethyllead 


In measuring the relative effectiveness of the 
Ist, 2nd and 3rd cc of tetraethyllead when 
added to a base fuel, it is common practice to 
use the resulting increase in octane number as 
the measuring stick. However, this is not com- 
pletely realistic. 

A better yardstick is the relative increase in 
compression ratio made possible by the additions 


of tetraethyllead. 


The octane scale does not give a direct indi- 
cation of the performance of fuels in an engine. 
Units in this scale appear to be equal in size 
to every other unit. But actually, in terms of 


CHART } : Bed 
engine performance, octane units at different 


RELATIVE SIZE OF OCTANE NUMBERS levels vary greatly in size. Chart 1 (lower left 
(Expressed os Permissible bncreese in shows how the octane units get bigger and 


Compression Retic at lecipion! Knock) 
bigger going up the scale 





The usual way of looking at tetraethyllead 





Chart |. This chart shows that the units going up the 
octane scale become larger and larger in terms of 











permissible increase in compression ratio 























CHART 2 


2. This 


shows the average relative increase in octane 


effectiveness is illustrated in Chart 


numbers due to the addition of 1, 2 and 3 cc of 


tetraethyllead to twenty current base stocks. 
(The effectiveness of the lst cc is considered 
to be 100°,.) In terms of octane numbers, 
there appears to be a marked tapering off in 
effectiveness with increase in concentration, to 
44°. for the 2nd cc and to 22°; for the 3rd cc. 


On the basis of engine performance, this 
diminishing unit effectiveness of tetraethyl- 


lead with increased concentration becomes 


much less. Consider the effectiveness of tetra- 


ethyllead concentrations from the stand- 














CHART 3 


point of increases in compression ratio made 
possible in cars on the road (Chart 3). On this 
basis the 2nd cc is 63‘ ;, as effective as the Ist, 
while the 3rd cc is 53°/, as effective. Thus the 
3rd cc is 84°; as effective as the 2nd cc. 
Refiners interested in providing the highest 
measure of antiknock performance on the road 
for each dollar of refining cost often obtain 
substantial economic benefits from periodic 
re-evaluation of the use of larger amounts of 
tetraethyllead per gallon. Ethyl technologists 
gladly assist refiners in their efforts to obtain 
the best fuel performance for each dollar in- 
vested in “Ethyl” antiknock compound. 


Previous messages in this series, available on request, have discussed the limita- 
tions of the octane scale in the evaluation of the contribution to antiknock quality 
made by tetraethyllead and have suggested more realistic scales of measurement. 
Future messages will deal with other benefits contributed to fuels by tetroethyllead 
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RESEARCH 


DETROIT, MICHIGAN 
1600 West Eight Mile Reed 


Over 400 specialists working full time on fuel and engine developments 


ETHYL CORPORATION 


LABORATORIES 


SAN BERNARDINO, CALIFORNIA 
2600 Cajen Reed 





IS THE TANK GAUGER 


FORGOTTEN MAN 


ls your tank gauger still climbing tank stairs and ladders 
in daylight and darkness, in all kinds of weather, to gauge 
tank contents with a tape and bob? Do you permit him to 
open a gauge hatch and expose himself to noxious and 
sometimes lethal fumes and vapors while manually gaug- 
ing a tank and recording a reading greatly influenced in 
accuracy by the human element? Are you willing to as- 
sume the unnecessary hazards of explosions and damage 
to tank tops by having a gauger do a job the hard way, 
when it can be done a thousand times faster, infinitely 
more safely, and with far greater consistency and accur- 
acy with S. & J. Remote Reading Electronic Gauges? 





Shouldn't the same standards of safety, efficiency and ac- 
curacy demanded in other refinery operations be equally 
applicable to tank gauging? Of course they should! That's 
why S. &. J. has designed an electronic system of tank 
gauging that is almost instantaneous, efficient, eliminates 
all hazards, and depends for accuracy only on the ability 
of an individual to read a dial and record the reading 
under conditions of adequate visibility in the pump house 
It's tomorrow’s STANDARD-—ready for you TODAY 
wn ELECTRONIX widely 
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With the S$ & J. System, you flip a switch 
and the feet and inches of tank measure 


ment, as well os the temperoture, if you 


hbke, appear on the dial before you 
QUICKLY, SAFELY, ACCURATELY 
Maeda H15 G,. 917 CARLETON STREET - BERKELEY - CALIFORNIA 


NEW YORK CHICAGO HOUSTON TULSA LOS ANGELES SEATTLE 
196 Medien Ave 332 Se Michigen Ave B14 MAM Olde a Biter t on.) 714 W. Olympic Bivd 3000 Western Ave 


MONTREAL 360 Notre Dame & VANCOUVER 550 Beorty Sr er iGL ichiel, Ma 





not for its own sake but because it 


Reduces your 
Piping Costs 


Exceptional dimensional accuracy and uniformity of Midwest 
Welding Fittings speeds piping work and reduces cost. All 
pipe can be cut in advance according to drawings, with 
assurance of accurate fit. Welders do not have to spend 
costly time struggling to line up fittings and pipe. Welding 
proceeds rapidly, economically with no time-wasting com- 


pensation for inaccuracies. 


All critical dimensions of Midwest Fittings are accurate and 
uniform. For example, Midwest Welding Elbows are first 
made slightly oversize. They are then reheated to forging 
temperature and brought to final size in compression dies. 
In addition to relieving stresses from forming and welding, 
this assures true circular cross-section, controlled wall 
thickness and accurate radius, included arc and tangents. 
Midwest Elbows and Tees have accurate welding bevels, 
included angles, etc., because all ends are machined 


simultaneously in special machines. 


There is a Midwest Distributor near you. Get in touch with him 
for your fitting needs. Also ask for Catalog 48. 


IDVWWEST 


PIPING & SUPPLY COMPANY, Inc. 


MAIN OFFICES: 1450 SO. SECOND STREET, ST. LOUIS 4, MO. 
Sales Offices: New York 7—30 Church St. @ Chicago 3—79 W. Monroe St 
Los Angeles 33—520 Anderson St. @ Houston 21213 Capito! Ave 
Tulse 3—224 Wright Bidg. @ Boston 27—426 First St 
Stocking Distributors in Al! Principal Cities 
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IN THIS G-R INSTALLATION 
2 Type FST Tubuter Residuum Stripping Column Condensers 
© G- Fin Potysections serving as Crude-to-Residuum Exchengers 


3 Twin G-Fin Sections Serving as Giend Seal Ges Oil Coolers 


Type OL. V8 Tubuier Frectioneting Column Vapor Ixchenger 
2 Type FST Crude Cotumn Condensers 


1 
2 
3 
4 
5 





G-R family group of 
HEAT TRANSFER APPARATUS 


SOME STANDARD DESIGNS OF 


: . a8 G-R HEAT EXCHANGERS 
In the illustration on the adjoining page, you 


will find some of the large family of G-R heat 
transfer apparatus. This particular group in- 
cludes finned tube and bare tube units . . . con- 


densers, heat exchangers, and coolers. 
G-R Twin G-Fin Section — with finned 

eo ° . . ° z type heat transfer elements that com- 
Many additional G-R units, not shown in the (@F pensate for the unequal heat transfer 
illustration, and including condensers, heaters, | vates of Guide of high and low Kost 

J as conductivity. 

coolers, subcoolers, reboilers, and heat ex- ad 
changers on a great variety of services were also 
furnished for this representative plant. 


Throughout the petroleum industry in the 
United States and abroad, in refineries, natural a 


gas and gasoline plants, and in pipe line pump- distinctive features thet provide most 
effective heat transfer and minimum 


ing stations, G-R heat transfer apparatus has meintenence expense. 
made records of effectiveness, economy, and 

durability on standard and special services. To 

assure best results in your heat transfer opera- 

tions, standardize on G-R apparatus. 





THE GRISCOM-RUSSELL CO. 


5 G-R Tubefio Section—the onl 
285 Madison Avenue, New York 17, N.Y. ot hess Gnaguter aapemeeeel 
‘ tains rated capacity with wr. 
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CORROSIVES 


HOT LIQUIDS 
MILD ABRASIVES 


over the world. Every day, they move hard-to-handle acids, corrosives, 
hot li 


WILFLEY Acid Pumps are on the job in modern chemical plants all 


tuids and mild abrasives ona trouble-free,’ round-the-clock sched- 
ule. Actual production-line records show substantial dollar savings in 
stepped-up performance and low-cost operation 

Efficient, dependable WILFLEY Acid Pumps are available in 10- to 

2,000-G.P.M. capacities; 15- to 150-ft. heads and higher. Individual en- 

gineering on every application. Write or wire for detailed information 


Buy WILFLEY for cost-sauing performance 
\ | | 


A. R. WILFLEY & SONS. INC., DENVER, COLORADO. U.S.A. 


New York Office: 1775 Broadway, New York City 





Integrator 


arying flows are 


accurately totalized 


because the integrator 


is continuous 


The Republic flow integrator, being of the modified 
watt-hour type, totalizes continuously — not intermit- 
tently. It operates independently of the recorder and 
its accuracy is not dependent on or affected by any 
clock mechanism or mechanical action 


The Republic meter is, on this account, peculiarly 
fitted to follow all changes in flow rate and accurately 
measure highly fluctuating flows. 


ALL TYPES OF FLUIDS 


Republic electric type flow meters are available for 
measuring the flow of all types of liquids and gases 
Meter bodies are built for metering fluids at line pres- 
sures up to 5,000 lb. per sq. in. and for all ranges of 
differential pressure. The reading instruments — indi- 
cator, recorder and integrator—are of the remote 
reading type and can be located any distance from 
the point of flow measurement. 


ANY COMBINATION 


While each Republic reading instrument is standard in 
design and construction each is especially calibrated 
for the particular flow measurement for which it is 
specified. Any reading instrument, indicator, recorder 


Indicator-Recorder-integrator 


or integrator, may be obtained separately or in any 
combination desired, making possible the highest 
degree of flexibility in plant use. 


SIMPLE IN OPERATION 
The Republic electric meter is the only flow meter 
commercially manufactured which is strictly electric 
in its operation. All other types of so called electric 
meters use the motion of the mercury to move a float 
or produce a force which is then converted into an 
electrical value which is in turn transmitted to a 
receiving or reading instrument. In the Republic 
meter, the transmitted electrical value is determined 
directly by the mercury motion, thus eliminating one 
of the steps in the sequence, and simplifying the 
mechanism to that extent. There are no floats, levers, 
cams, rotating shafts or anything else to interfere with 
the unimpeded movement of the mercury, which has 
no work to perform, but merely fulfills the function of 
making contact. 
NEW DATA BOOK 


Just off the press—a completely new data book describing ond 
illustrating, in detail, the operating features of the Republic 
Flow Meter and its many applications. Write for your copy of 
Dete Book No. 702 — there is no obligation. 


REPUBLIC FLOW METERS C0. o 2240 o1vsesey earnway-cnicaco «7, nunors 








What's the trend 
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electrification ? 
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WHEN YOU COME TO GENERAL ELECTRIC you 
Here ’s what you need get far more than the finest in electrical equip- 
ment. A General Electric application engineer, 
familiar with refinery practices, is at your dis- 


lo modernize posal. If desired, he stands ready to assist you 


in co-ordinating all the needed components, engi- 
neering your power distribution into one modern, 


your power system! wr 





— Selective 
distribution systems 


WITH UNIT SUBSTATIONS 


—fo protect continuity 


cf service at minimum cost 


What’s behind the growing refinery practice of 
distributing power through secondary selective 
systems? Primarily it’s recognition of the fact 
that for most plants it provides a simple, low 
cost way to safeguard service continuity for 
operations requiring uninterrupted production. 

This method utilizes a normally-open tie cir 
cuit breaker between the secondaries of two trans 
formers in a double-ended unit substation. The 
tie provides an alternate source of power for 
secondary circuits if either transformer becomes 
de-energized by a fault in the primary circuit. 


TO HELP CUT YOUR POWER DISTRIBUTION COSTS. . 


In effect, it enables one ‘partner’? when neces- 
sary to carry the essential load. 

Simplicity is another advantage of this system. 
Operating personnel need no special training to 
operate and maintain the equipment contained 
in a double-ended unit substation —chiefly trans 
formers and manually-operated drawout air 
circuit breakers. 

Moreover, expansion is easy and economical. 
Lingle-ended or double-ended substations can be 
added at will. Since no added interrupting duty is 
imposed, no new secondary switchgear is needed 
on existing units. Full data is contained in Bul 
letin GET-1438, “Secondary Networks for 
Industrial Plants.’’ Send for your copy today. 
Apparatus Dept., General Electric Company, 
Schenectady 5, N. Y. 


- Don't miss 


seeing the “More Power to America” full color and sound slide 
film “Modern Industrial Power Distribution.”’ It’s packed with 
helpful, cost-cutting ideas you can use. Ask your G-E represent 


ative to arrange 


ut 


G-E double-ended lead-center unit substations for non- 
hazordous creas are compact, factory-assembled “packages 
Shipped ready to install, they are furnished in flexible combina- 
tions of incoming-line and secondary-circuit arrangements with 
transformers from 100 to 2000 kva. 


GENERAL 


her, 1950 1 Gulf Publishing ( 


mpany Publication 


a showing for your organization 


For semi-hazerdous areas, G-E double-ended load-center unit 
substations have easily removable air circuit breakers, each in 
Class |, Group D enclosures, plus primory power circuit breaker, a 
standord Pyranol Kk) transformer section, and a secondary bus 
enclosure. 


ELECTRIC 
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A NEW CONCEPT 
IN PLANT 
CONSTRUCTION... 
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Wigton-Abbott Corporation employs the experience and 
skill of engineers and architects—including specialists in all 
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Reading time, only 10 minutes—but 


it will save you many hours by answering 


basic questions 


Wigton-Abbott Corporation 
DESIGNERS ENGINEERS CONTRACTORS PLAINFIELD, NEW JERSEY 





The exteriors may look alike — 7 


Inside one home, life goes on smoothly : 
and harmoniously. But in the house next door 
there’s constant friction and nerve-wearing turmoil. 


Compare the outside appearance of any standard 
Powell valve with that of any other valve of the same 
type and size. You will probably notice very little 
difference. But inside—that’s another story. 


There design, materials and manufacturing skills make 
the difference between a Powell Valve—built to oper- 
ate smoothly and efficiently over a long period of 
time—and a valve that will have only a short life 
before it requires maintenance or even replacement. 


Powell also makes many exclusive patterns to meet 
the requirements of special services. In these, too, long 
trouble-free performance is a primary consideration. 


Fig. 559—125-pound fron Body Bronze 
Mounted Swing Check Valve with flanged 
ends, bolted flanged cap and regrindable, 
renewable seat and disc. Disc 
when wide open, permits full, unobstruct- 
ed flow through the vaive body. 


Fig. 3063—Cilass 300-pound Cast Alloy 

Stee! Angle Valve. Streamlined areas Fig. 6079—Class 600-pound Cast Steel 
through the body assure maximum flow Gate Valve for Pipe Line Service. Bevel 
with minimum pressure drop. Adapted gear operation. Can also be furnished 
for high temperatures—up to 1400 F. with motor operator. Classes 150, 300 
Top-mounted electric motor operator. and 400-pound vaives also availabie. 





The Complete Powell Line includes Globe, Angle, ‘‘Y", Gate, Check, 
Non-return, Relief, and Flush Bottom Tank Valves in Bronze, Iron, 


ene See Steel and a wide range of Corrosion-resistant metals and alloys. 


Gate Vaive with screwed ends, 
inside screw rising stem, union 


= a a Ask your nearest Distributor—or write direct 


resisting ‘‘Powellium” nickel- 

bronze seat rings and disc. i. 
Fig. 6009—Ciass 600-pound Cast The WM. POWELL Co., 2525 Spring Grove Ave. 
per genannten agha P. 0. Box 106, Station B, Cincinnati 22, Ohio 
outside screw rising stem, bolted 


flanged yoke, tapered solid wedge. DISTRIBUTORS AND STOCKS IN ALL PRINCIPAL CITIES 





A. 1,800 BSD Charge Capacity SO, 
Extraction Unit recently engineered by 
Badger for Caltex Petroleum 
Maatschappij, (Nederland) N. V. 

at Pernis, Rotterdam, Holland. 

This plant produces high grade 
burning kerosene and turbo jet 


fuel from Middle Eastern crude. 





Extraction 


The Edeleanu Process has long been used for the 
production of high quality kerosenes from aromatic 
and high-sulfur crudes. For many years, Badger 
engineers have been expert in the utilization of the 
Edeleanu Process, and have applied extraction by 
SO, to the refining of a wide range of petroleum 


fractions. Uses include improved methods of producing 


pure aromatics, special solvents, transformer oils, clean 


burning furnace oils, and high cetane diesel fuels. 

With the supply trend toward crudes of more difficult 
refining characteristics, industry is turning more and 
more towards SO; extraction. Badger’s experience in the 


development and application of SO, extraction is proven 





by many Badger-built SO, units working successfully for 


refineries at home and abroad. 


=® BADGER £5085 0°86 


BOSTON 14 - NEW YORK 
PARIS furl" »§ LONDON [8 fegre & fe 


Process Engineers and Constructors for the Petroleum, Chemical and Petro-Chemical Industries 





Highly Abrasive 
Materials 


are no threat to 


ROCKWOOD 
Ball VALVES 


Foreman at Iroquois China Com- 
pany, Solvay, New York, says 
“Rockwood Ball Valves are oper- 
ated 40 times a day handling 
a mixture of clay and water. 
Each Valve has performed better, 
operated easier and lasted 
longer than any other valve we 





ever used. 





The Rockwood Ball Valves shown in this picture are in- 
stalled on a slip machine and lines. They are operated 40 
times daily and handle a mixture of clay and water. This 
mixture, called “slip”, is highly abrasive. Yet, under this 
severe condition, Rockwood Ball Valves have been in 
operation for over 14 months — longer than any other 
valves ever used — and during that time, have never re- 
quired attention. Men using the Rockwood valves claim 
they operate easier and faster and a glance tells whether 


valves are opened or closed 


When using the conventional type valve, the Iroquois 
China Company found the turbulence created in the valve 
would add air to the “slip” and cause pin holes in the 
finished product. Also, the “slip 
the bonnet and prevent full opening and tight closing. 
Rockwood Ball Valves eliminate this trouble. Rockwood 


would accumulate in 


Actual photo 


LEAK PROOF SERVICE »* 
EASY TO OPERATE + 


taken af Iroquois China Co., Solvay 


FULL ROUND FLOW 
NO MAINTENANCE 


Ball Valves are also successfully performing on gloze 
operations, where a mixture of ground glass and water 


s used 


The full round opening of the Rockwood Valves do not 
permit turbulence. Design of the resilient synthetic rubber 
seat in combination with the hard chromium floating ball 
makes Rockwood Ball Valves stay tight when closed 


A valve with these qualities will give top notch perform- 
ance in your plant — why not install one today and be 


convinced 

Rockwood valves are recommended for 300 p.s.i. working 
pressure and are available in all pipe sizes from '2" to 4”. 
They are today giving service in oil refineries, food, paper, 


textiles, chemical and rubber plants, etc 


Distributors in all principal cities 
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102 HARLOW STREET 


WORCESTER 5S,- MASS 





What do you look for 


when you buy chemicals ? 


No matter what you look for when you buy alkalies and 
associated chemicals . . . you'll find it when you specify Solvay. 
Top 
Quality 


In addition to price and specifications, Solvay offers the 
benefits of 69 years’ experience with alkalies to assure you of 
finest quality. Solvay’s five big plants, and more than 200 
warehouse stock points from coast to coast guarantee 


prompt delivery. 


For technical guidance, you can count on Solvay’s 
“Industry-Wise” Technical Service—exclusive with Solvay— 
consisting of specialists who have a thorough knowledge aca" Exacting 


of individual industries. ‘ \ = Specifications 


So why take less than the best? Specify Solvay and get 


all these advantages! 


Prompt Delivery 9 C).. Right Price 


Exclusive 
AN 
j Technical Service 
| pe Technical Service 


f 





SOLVAY SALES DIVISION 
ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y 
BRANCH SALES OFFICES - 
tt “ ( na © Cleveland 
New York 


Syracuse 


€ . Chicago ° 





FLOATING ~ 


Narice ot SHELL'S 
DOD RIVER TANK FARM’ 


¥ 


Serving the largest American crude oil 
pipe line ever built by private capital 


@ lo receive the river of crude oil flowing from 
the mighty Basin-Ozark pipe line system, Shell 
has completed the Southwest Tank Farm at its 
Wood River Refinery 

Sprawling over 190 acres of land, this tank 
farm has an aggregate « ipacity of ipproximately 
two and one-half million barrels, involving the 
use of 11 Graver Double Deck Floating Roof 
lanks—140 feet in diameter, 48 feet high—each 


with a nominal capacity of 127,000 barrels 
I ' ; One of the 11 Graver Floating Roof Tanks at 
mus, Grr iver snares in the su stantial progre ss Wood River. All ore Double Deck Construction 


of the Shell Oil Company in providing facilities with the fully effective single Graver Seal. 


for reducing operating expenses ind ichieving 


greater efhciency in the handling of crudes 


FABRICATED PLATE DIVISION ] 
GRAVER TANK & MFG.CO..|NC. | GRAVER}| 
mew YORK - AS dabisee + -caleaienls PA. + HOUSTON «+ SAND SPRINGS, OKLA. 








Petrolew ner 








MORE LonG-RuNw ECONOMIES 
with ‘PSC’ Alloy Bubble Caps 


Bubble caps made of the one alloy that best New LE JONS ASSEMBLY Saues 7 Wags 


ts th k and bi F ; 
meets the coking and corrosion problems ia Offering engrocedented cinolicity, this 


our fractionating towers would, obviously, 
_ 9 re new method of bubble cap assembly features: 
mean fewer cleanouts and less “down” time 
The Pressed Stee! Co. enables you to make 


such a selection, because we fabricate from 


Faster assembly--no bolts or nuts, just ham- 
mer in wedges. Automatic alignment of caps. 


Tighter assembly. Stronger trays. Eliminates 


| f all fP . 
the complete list of alloys. Records of PSC coats Carian oo veliinn of 


installations show that the resulting increase aE 


“3 x risers. Less maintenance. Ease 

of “on-stream” hours often results in sub- 
of cleanout or replacement. 

stantial long-run economies. In addition to 

being “alloy-right”, PSC bubble caps benefit 


from our almost quarter-century of exper- 


ience in fabricating welded-alloy refinery 


senate cane" 
BLE Cap 
Over 200 STANDARD STYLES of Mo a BULLETIN 2 


. ° ° dat ion of ‘ 
Caps and Risers, without Die Cost Ise deat ubble caps in printed fan? 
rawings for use ed torm 


equipment and tubing. 





a determinin 


With the dies on hand, we not only make 31 describes Te autembly BULLETIN 
elon 
prompt delivery but also save many custom- + sssombly, 


ers the cost of dies. Special caps 
promptly designed. Send blue prints 


THE PRESSED STEEL COMPANY 


of WILKES-BARRE, PENNSYLVANIA 


Industrial Equipment of Heat and Corrosion Resistant WEIGHT-SAVING Sheet Alloys 
OFFICES IN PRINCIPAL CITIES 


1950) 1 Gulf Publishing Company Publication 





=12 Steam Reducing 


2-15% Outlet) #36 Back Press 


#11 Steom Reducing 
10-225= Outlet 


27 Reduc ing 


“ MASONEILAN REGULATORS 


For Gas, Air, Steam, 
Water or Oil Service 


Wire or Telephone ‘‘MAINTENANCE”’ about your 
Pressure and Level Control Problems 
neers will understand you 
10st suitable regulator f 
IMMEDIATE SHIPMENT of 
Regulators 
uid Level Controllers 
Diaphragm Control Valves 


from LARGE HOUSTON STOCKS 





Solve your 

catalyst bed-support 
and cover problems 
with ALCOA 
TABULAR 

ALUMINA 

BALLS 


These hard ceramic balls may make a lot of difference 
in the operation of your reactor towers. They provide: 


Higher Efficiency . . . Better Operation... 

—The stream is evenly diffused across the catalyst bed ..; 

Resistance to stream flow is reduced. 

—Ceramic balls replace fine mesh inside screens. 

—The cover prevents “dancing” of the catalyst when flow 

is upward . . . Diffuses the stream when flow is downward 
. Holds catalyst in place, should surges occur. 

—High purity (99 +% Al2,O3) ... High resistance to acids 

and alkalis . . . Chemically and catalytically inert to most 

products. 


Economy... 
— Simplifies supporting grid. 


—High resistance to abrasion, mechanical shock and thermal 
shock . . . Can withstand sudden temperature changes of 
more than 1000° C. (1832° F.). 





Adaptability ... 


—Any depth of bed-support and cover can be used .. . 
Five sizes of balls—from %” to %’’—permit a selection 
best suited to your process. 


In addition to their uses as bed-supports and covers, 
ALCOA Tabular Alumina Balls also offer you money- 
saving advantages when used as a heat-exchange 
medium. They have both high heat capacity and high 
heat conductivity. 


Specific heat (at 1000°C.)=0.3 cal./g./°C. 
k (at 800°C.) 
0.009 to 0.010 cal./sec./sq. cm./cm./*C. 


ALCOA Tabular Alumina Balls may help solve a 
difficult problem. Let us tell you more about this 
unique form of alumina. Write to: ALUMINUM COM- 
PANY OF AMERICA, CHEMICALS DIVISION, 617) Gulf 
Building, Pittsburgh 19, Pennsylvania. 


Meow Chemical 


—T ALUMINAS and FLUORIDES 


ACTIVATED ALUMINAS 


ALUMINAS 


ACID FLUORIDE 


CALCINED ALUMINAS + HYDRATED 


TABULAR ALUMINAS LOW SODA ALUMINAS 
ALUMINUM FLUORIDE 


SODIUM FLUC RIDE - $ooium 


* FLUOBORIC ACID CRYOLITE + GALLIUM 








five EFFICIENT HEAT 


exam pl es 


of TRANSFER EQUIPMENT 


To serve most efficiently in power, refinery, or process plant, heat- 
transfer equipment must combine enlightened design with superior 
materials and high-calibre workmanship. Just such a “formula” is 
realized in each of these five units, representing some of the many 
types of equipment which Lummus designs and builds to help raise 
the output and lower the costs of industry. 

Lummus, which operates its own manufacturing plant, has an 
unusually valuable background of experience to apply to your heat 
exchanger requirements. Throughout the world, Lummus units are 
operating economically through wide temperature ranges and 
pressures varying from near-total vacuum to 4,000 psi. 

Special-design or standardized, the best formula for efficient heat 
transfer in your plant is “designed and built by Lummus.” 


LUMMUS FEED WATER HEATERS and HEAT EXCHANGERS— 
Left to right, this instollation consists of (a) high pressure feed 
Poter heaters: design pressure of 1,100 psi, tested ot 2,200 psi 
On the tube side effective srfoce creas, 935 ond 1,355 
iy. ft. respectively; (b) intermediate-pressure heoter, with 
lective surface area of 1,310 sq. ft; (c) low-pressure heoter 
Bective surface 1,750 sq. ft 


LUMMUS MULTILOK CLOSURES —This cotalyst reactor is one of many types of high 
pressure equipment with Lummus patented Multilok Closures. These trouble-soving, cost 
saving closures ore used on feed woter heaters and on refinery, chemical, and general 


industrial high-pressure units with both stotionary and floating heads 


LUMMUS EVAPORATORS — Lummus 
kept this package unit within space 
limitations by mounting the deaer 
ating feed preheater, the evaporo 
tor condenser, the condensate re 
ceiver, and the control equipments 
all on common supports with the 
evaporator. Evaporators of this type 


GUMMUS STEAM JET REFRIGERATION UNIT_ T! , 
@nit shown before ’ ; ; » the ore continu sly producing vapors 

pa ce tofea te ef ‘ " - with less than 1.0 p.o.m. solids con 
DA tent when the total solids in the shell 


ete with ‘ type e 
: thot ' ' liquid is maintained at 3,000 pp m 


THE LUMMUS ES, 


Heat Exchanger Division 





38¢ Madison Avenue, New York 17, N. Y. 


LUMMUS 


Atlanta + Beston + Chicago + Cleveland 
Detroit «+ Ft. Worth « Houston + Minneapotis « Pittsburgh 
Rechester + St. Louls + San Francisco + Wayne Phila. LUMMUS CONDENSERS — This 27,500-squore-foot, 2-pass, nondi 
Athens + Buenos Aires + Honolulu + Lenden + Manila fed te x-type 5 ace ndense s @ part of o Lummus in 


tw f hed complete with 


Montreal + Paris «+ Reme + San Juan, P. A. : ’ : ern ut . 5 
aie 2-s? n-elem 34 fr and single-stage priming ejector 














LOOK TO LUMMUS for eam Surtace lensers @e Evaporators e Feed Water Heaters e Boiler Blowdown Heat Exchar gers 


Steam Jet Air Eject e Steam J jeration e Barometric Condensers e Heat Exchangers e Process Condensers @ Reboilers 


Steam Generator Ind ed ‘ Heaters e Lubricat ng Oil Coolers e Pipe Line Coolers @e Jacket Water Coolers 
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ximum work- 
PSI and tempera- 
oF. to 1200°F. 
e from 14” thru 12” (Cy: 0.001 
0) will accurately control extremes 
n flow, temperature and pressure on air, 
water, steam, oil or gas service. 


ean 


Ol VALVE * 
0.001 -0.63) 
- 


vi 
fel or Stainless Stee! 
a 


100°F : 
1 $0003 ® 


TOOOA SERIES 


VENTURIFLO CONTROL VALVE 
Sizes 1° — 8” (Cv: }- 


Body — Stee! or Stainless Steel 
MWP 15002 ASA Std 
} 


HAMMEL-DAHL COMPANY 


243 RICHMOND STREET, PROVIDENCE 3, R. 1., U.S.A 
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MOORE PRODUCTS CO 


& PHILADELPHIA, PA. ANY 


Wy lele) 4: 


NULLMATIC 


M/ CONTROL 
P STATIONS 


and remote-set 


CONTROLLERS 


Standard 
Equipment on 


GRAPHIC 
PANELS 


JCONTROLLER os 


=e 


Hiustration, Actual Size 


FOCAL GREEN shown. Other 
standard colors available. 


Graphic Panel 
Installation 


CONTINENTAL OIL CO 
Denver 

COSDEN PETROLEUM 
} : 


Bag Sf 
DEEP Rf 


Uses the precision 
Nulimatic Regulator 


ANA FARM BUREAU 
OLIA PETROLEUM 


t 


OUTHERN 
Ark 


PAN AM 


The Nulimatic Controller [= B Doves 

provides force-balance, a. x —- one co 

friction-free operation [05 Meares, Oust 
os snkirk, France 
TANDARD OIL CO 


ma 


Bumpless SUN ( 
Manval-Automatic 
switching 


T od Ohi 
TIDEWATER ASSOC OI 
Drumright, Okie 
VENEZUELAN Ol! 
CONC ESSI 
Cardon, Venez 
WOOD RIVER Ol 
Harttord, I) 
his list does not in 
M P Stat 
ontroil boards 
ment on graphi 


nor 


MOORE PRODUCTS CO. 


Refinery Installations 


SORP 


»F CANADA 
GEN des HUILES DE PET 


OHIO 


& REF CC U 


ons and Remote-Set Controllers on 
chemical plants using this equir 
and other types of panels 


PHILADELPHIA 24, PA 


DETROIT 


(Instetied end 
on Order) 
Graphic Panel 


Application Engineering 


TCC Cracking Unit 
4,800 bbi /day 
UOP Fluid cat 
6,000 bbi. /day 
UOP Fluid cat 
g WOO bbi jay 
UOP Fluid cat 
100 bbi. /day 


Lummus 


UOF 
Paneliit 
UOP 
Panellit 
UOP 
Panellit 
UOF 


Panellt 


mplete refinery 

A bbi lay 
oO TCC Cracking Units Lummus 
3,000 bbi_ day total 
P Plattormer UOF 
300 bbi /day Panellit 
ker Luma 

E 


Delayed 
9,300 bbl. /day G 
uOF 

Panellt 


Complete refinery 
),000 bbl. /day 

> fizer 

1.000 bbl. /dey 
Dist. 26,000 bbi day 
Lube 9.000 bbl day 
Dist 9.OOO bhi day 
Lube 3,500 bbl. day 
Houdriflow cat 
30,000 bbi /day 
Houdnflow 

4,500 bbl. /day 


Prop Deasph. Unit 
2,500 bbi day 
P Fluid cat 


? SOO bt jay 


Amat 
UOF 
Pane 


lude refineries using NULLMATIC 


onventiona! 


Branches 
CHICAGO. HOUSTON. PITTSBURGH, LOS ANGELES 





Dow Caustic Soda 


serves industry 


... With unequalled distributing facilities 


1. Three producing plants—in Michigan, Texas and Cali- 
fornia. 
Caustic Soda Solution bulk tank terminal distributing 
facilities—Carteret, N. J. and Charleston, S. C. 

3. Caustic Soda Solid, Flake and Ground Flake terminal 
distributing facilities—Chicago, Ill., Charleston, S. C., 


and Port Newark. N. J. 





THE DOW CHEMICAL COMPANY 
MIDLAND, MICHIGAN 
Mew York + Boston + Philedeiphie + Washington + Allenta + Clevelend + Detrelt + Chicage 
St. lewis + & + Sen Prencis « LesAngetet + Seottic 
Dew Chemice! of Coneda, Limited, Terente, Conede 





CHEMICALS 


INDISPENSABLE TO INDUSTRY 
AND AGRICULTURE 





UNIFORMITY 
Makes the Big Difference 
In FILTER Fabrics 


TESTING STRENGTH AND ELONGATION OF 
YARN WITH MOSCROP TESTER. This unit 
automatically tests 6 strands of yarn at one 
time. One of a series of comprehensive lab- 
oratory controls throughout production to 
assure fabric uniformity in all Mt. Vernon- 
Woodberry products. 


The greater uniformity of Mt 
Vernon Extra means more effi- 
cient filtering greater clarifi- 
cation of filtrates, more complete 
recovery of solids 


AT YOUR SERVICE 


Mt. Vernon-Woodberry’'s staff 
of textile engineers is available 
on request to help you with your 
problems in development or ap- 
plication of industrial fabrics 


Wt. Vernon- Woodberry 


Branch Offices Chicage - Atianta - Baltimore - Boston - Los Angeles 
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company, as “those tough Costing no n than ordinary valves, Hancock Gate 

bine twelve s periorities SELDVALVES wive you ntegral stellite seats that mean 
ther valve thev're modern tn every vears of trouble-free operation; a modern, functional 
tl te, mitortable, sleekly sc pe lesign that eliminates bonnet leakage and gasket 


he sa 
Vhev're the general purpose Hancock Ste troubles, and ten other reasons why their usage is grow 
for vo f. | ny every cay Hancock Steel Gate WELDVALVES are 


VES Check then 


nceock Gate WELDVALVES wil ‘ lesigned for SooS at 750 deg. F. or 20008 at 1 deg. F 


vices, stay tight month-after-mor Sizes up to 2 inches 


Write today for the n Sulletin n General Purt ¢ Hancock Steel Gate wt 


im: HANCOCK VJalves 


& 
1M: 
<) - 
;244 - 4 A PRODUCT OF 


— MANNING, MAXWELL & MOORE, INC. 
WATERTOWN 72, MASSACHUSETTS 
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New WALWORTH 7 === 
High Pressure 
\UBRICANT GUN 


Save Time—Save Money. Wilii this simple, rugged 
portable device, it is possible to save in excess of 50 
of the time generally required to lubricate Lubricated 
Plug Valves. It will economically and efficiently handle 
the stiffest grades of Walworth lubricants 

The gun is self-priming, may be used in any position, 
and because of its safety features cannot injure the 








valve 
High pressure button type grease gun fittings 

instead of the lubricant screw which is usually fur- 

nished —are available for installation on the valve. By 

painting the valve a distinguishing color to show the 

service under which the valve operates, and painting No. 1699 Walworth 

the barrel of the gun with the same color, untrained High Pressure 
lubricant Gun 

personnel can lubricate valves with the assurance that 


the correct lubricant has been used 


Walworth has improved and simplified its lubricants ° | 
so that with a minimum of nine lubricants it is now 
possible to handle satisfactorily practically all indus- . . 
trial services. The new Walworth 517 and 514 lubri or ubrica 
cants will take care of 95 of the service conditions ng 
encountered in the handling of Petroleum Products es 
and Gas Pipe Lines. The other seven lubricants will 
take care of most other petrole im, che mical, and in lubricated 
ad trial services 

J 


sl s 
All Walworth lubricants are available in Jumbo stich 


Size ndividually w 1 and packed 10 sticks per ly 
box. Two Jumb« icks will completely fill the bar 


rel of the Walworth I 


WALWORTH 


valves and fittings 
60 EAST 42nd STREET, NEW YORK 17, N.Y. 





Sess 


For best results use Walworth Lubricants 
in Walworth Lubricated Plug Valves. 


DisTtTeisuTrorRs IN PRINCIPAL CENTERS THROUGHOUT THE worRtnb 





Whether you make or buy sulfuric acid, this 


simple new-type Chemico plant will be of 
CHEMICO special interest to you. Here's why .. . 


announces Chemico’s new process for manufacturing sulfuric 


acid from sulfur makes it possible for you to replace 
or enlarge your present facilities at considerably less 
A oy EW WAY cost than for the standard type contact plant. 
The simplicity of this new Chemico plant is the basic 
reason for its low cost. These seven major items of 
to make equipment — usually found in present-type contact 
acid plants — have been eliminated: drying tower, 
gas filter, heat exchanger, SO; cooler, acid coolers, 


acid circulating and transfer pumps, and diluting 
equipment. In addition, the distinctive features 
e listed below assure more efficient production. 
DISTINCTIVE FEATURES 
e A quench converter eliminates heat exchangers . . . assures 
higher yield from raw sulfur . . . virtually eliminates at- 


mospheric contamination due to unconverted SO,. 

eA multiple-stage dip-pipe absorption system, operating 
by gravity flow, eliminates the need to distribute acid over 
packed absorbing towers. 

e Water evaporation from absorber acid solutions removes 
heat of absorption and the sensible heat of the hot gases. 
Only the product acid requires cooling before storage. 

e A built-in Pease-Anthony Venturi Scrubber insures mist 
elimination in the exhaust stack. 

e Plants of this new type deliver sulfuric acid of any 
strength up to 95% H.SO,. 





0. 
. the des; 
nia, fertilizer anf 


es ponsibj Nal 
hi 
TmMance. Plants an wher ity 
Sar anteed , or’ € in 


CHEMICAL CONSTRUCTION CORPORATION 


CONSULTING, DESIGNING AND CONTRACTING ENGINEERS 
488 MADISON AVENUE, NEW YORK 22, NEW YORK 


Chemico plants are 
EUROPEAN TECHNICAL REPRESENTATIVE 


profitable investments CYANAMID PRODUCTS, LTD., LONDON W.C.2, ENGLAND * CABLES: CHEMICONST, NEW YORK 
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@ EXCERPTS FROM THE R-S BOOK OF EXPERIENCE © 


Ne. 700— 20-inch 50-pound Cest 
tron Vaive with rubber seat, Type 
B-8934, for positive 100% shut- 
off. Heavy duty handwheel con- 
trol with threaded reach rod. 
Type 68-9469 





Neo. 781 —Fourteen-inch Heavy Duty 
Cast tron Valve with 125-pound 
American Stendard flanges and drill- 


R-S FLOAT VALVE | | 2ssons 


positioner, gauge and on auxiliary 
tank as on integra! port of the unit 


. 
for Sewa e Service ‘ Should all air fail, pressure in the 
§ tonk will stroke the velve. Note the 
F : bronze bushings in bracket through 
The R-S Heavy Duty Direct Action Float Valve con- which the air motor shaft passes 


trols the water level in a wet well of a sewage 
treatment plant at Quakertown, Pennsylvania. Illus- 
tration shows valve approximately 25 % open. At the 
high level, practically drip tight shut off is obtained 
with metal-to-metal seat. The adjustable float con- 


nection keeps the float away from the area of Ne. 780—Eight-inch O8 
Center Valve for control of 
: 15 psig seturated steam 
R-S Valves are used in air, gas, liquid, steam and 4 with 1 psi drop. Series 15, 

150 - peund Americen 


turbulence 


semi-solid service for the shut off and regulation of : Stendard raised face flanges. Double 

: crank arm with adjustable weights for 
volume and pressure, pressure relief, liquid level eccurate setting. Cylinder ts net on 
4 actuator but simply a dash pot. Note 
2-inch flanged outlet for overload relief. 


control, back pressure, water hammer, steam 
hammer, constant differential pressure, output 
control of pumps, fans, engines, turbines and 
automatic combustion. Suitable for service in 
the temperature range from minus 300°F to plus 


2000°F. 2 to 2500 psig 





Specify R-S Valves for simplified control and 





shut off. Consult with your local R-S Valve No. 782—Heavy Duty Wofer Type Valve, 
rubber seated, 5 angle seated vone 
with enclosed gear reduction drive 

Note that there is plenty of room to easily 


R-S PRODUCTS CORPORATION 2 ' remove the gland and repack the stuffing 
Wayne Junction + Philadelphia 44, Pa. — 


Engineers or write direct 









































More than 1% million gallons of 90+ alkylate flow every 


24 hours from Kellogg-engineered Alkylation units! 





Yes! Kellogg-built Alkylation units produce 





I gallon of high-octane 


alkylate to every 


65 gallons of gasoline produced in America! 


rr wartim aviation fuels 


— to meet the 


Alkylation units are today « 


Not only are they being uulized 


ontnbuting significantly 


to refinery operations 


for the production of aviation gasoline 


octal 


portantly, they are supplying high 


ponents for premium motor fuel 


Kellogg has always recommended su pt 


lation because of lower initial and maint 


ind safer operation. The soundness of this recommenda 


tion is indicated by the number of companies that have 
ontinued the profitable operation under peacetime con 


of Kellogg's wartime sulphuric acid units 
S. and one abroad) 


ditions 
Three new units (cwo in the I 
yw being built by Kellogg indicate that the Alkylation 
process is again being carefully evaluated by refiners as 


1 means of meeting the ever-increasing octane levels 





ACID HANDLING AND 
HEAT REMOVAL ARE 
KEY PROBLEMS IN DESIGN 


Alkylation et 





lesigned a specia ysten 


s both initial and maint 
Kellogg's metallurgical 
wous study of the pr »b 


i rrent designs all of 
latest impr ments in corrosive handling equipment 
r ' 


nd piping design 
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i> 
at , vy 


- 
New York, Jersey City, Los Angeles, Tulsa, Housto Paris Seuece 
~ 


he M. W. Kelloge Con 





For a bigger choice of better piping 
Choose from the broad CRANE line 


LOW IN PRICE... HIGH IN PERFORMANCE 


Need small steel valves you can count on for quality performance 

. yet are low in initial and maintenance costs? Then specify 
these Crane 600-Pound Union Bonnet Small Steel Gates. 

They're strong—body, bonnet, and yoke are high quality 
Crane carbon steel. And they're easy to operate. Wedge disc, 
closely guided throughout travel, does not get out of line or jam 
in body. Non-rigid disc-stem connection prevents stem distor- 
tion and binding of parts. 

Want maximum protection against leakage? Then note these 
features: Stuffing box—deep and filled with high-quality packing. 
Bonnet joint—male and female design, fitted with soft iron 
gasket. Body seat rings—securely rolled-in to prevent loosening 
in service. See your No. 49 Crane Catalog, or send for Circular 
AD-1741. F 

CRANE CO., 836 S. Michjgan Ave., Chicago 5, II. 
Branches and Wholesalers Serving All Industrial Areas 4 


ee | 


e DISTILLATION PUMP ROOM PIPING, FOR EXAMPLE, No. 3602X, 600-Pound 


Small Steel Gate for oil or 

CAN BE COMPLETELY EQUIPPED ON ONE ORDER TO CRANE aii vapor up to 1000° F. 
Exelloy to Exelloy seating. 
Sizes: V4 to 2-inch. Screw- 
ed or welding ends. 





BOLTS AND 
GASKETS 





EVERYTHING FOR EVERY PIPING SYSTEM 


RANE 


VALVES « FITTINGS « PIPE « PLUMBING AND HEATING 
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PETRECO 
DESALTING 


assures maximum 
operating economy 


Mechanical failures caused by salts 
and solids in the charging crudes are 
costly, yet avoidable. In one refinery 
after another, Petreco Desalting has 
demonstrated a rapid pay-out in terms 
of improved operations, increased on- 
stream time and lowered maintenance 
costs. 


PETRECO 
DESALTING 


Higher sustained Deeper cracking, 
cracking temperatures increased gasoline yield 








Less plugging in Fewer tube failures, 
furnace tubes higher charge rates 





Reduced corrosion in Savings in shut-down time, 
overhead equipment material replacements 





a ie Decreased clean-out costs, 
Less plugging in , } ; 
: more efficient exchange, 
exchangers, improved flou e eff ge 
longer runs 





The above listed benefits from 


Petreco offers the most complete, Petreco Desalting are not the only 
. . benefits cited by users of the proc- 
extensive and experienced desalt- enn, ae era, Goweren, Ge bene 
ing service organization available fits cited universally as substantial 
. . profit items. For complete informa- 
in the petroleum industry. tion on Petreco Desciting, write to 
or call any Petreceo office. 





5121 So. Wayside Drive, Houston 1, Texas 


PETROLEUM RECTIFYING COMPANY 1390 £. Burnett Street, Long Beach, Callf. 


TRE<O 


SPECIALIZED PETROLEUM PROCESSES | DISMTING 





pe 50-5 


™ ’ 





Re 


Hot Forged for Strength 


There's no cause for concern about premature nut 
failure when you use the Bethlehem Quenched Nut in 
high-temperature, high-pressure bolting applications 
For this nut can take it 

The Bethlehem Quenched Nut has the ability to 
stay on the job for long periods of time because of its 
built-in strength. This is the result of hot forging 
Instead of being punched from a hot bar, as is the 
case with ordinary nuts, the Quenched Nut is made 
by forging and extruding hot metal into a forming 
die, after which it is quenched and tempered. This 
results in a nut sufficiently strong to break virtually 
any stud or bolt on which it is used 

Besides, the Quenched Nut has a tough grain struc 
ture, and its oxidized sides are resistant to corrosion 
In addition, it has a ground bearing surface which 


is vastly superior to common, machined surfaces. 

The Quenched Nut is a product of Bethlehem’s 
fastener plant at Lebanon, Pa. It conforms to Grade 
2H of ASTM Specification Al94, and is carried in 
stock in bolt sizes from % in. to 3% in. Lebanon 
Plant also stocks nuts in Grades O, 2, and 4. If you'd 
like additional information about the Quenched Nut, 
or any of the other Bethlehem fastener items for 
high-temperature bolting, put it up to a Bethlehem 
man, or write to us at Bethlehem, Pa 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 
On the Pacific Coast Bethiehem products ore sold by Bethiehem 


Pacific Coost Stee! Corporation. Export Distributer, Bethiehem 


Stee! Export Corporotion 
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Bis out high-performance refinery and 


chemical plant equipment, record-making tankers and cargo ships is our 
main business. Such work calls for facilities so vast and skills so varied that 
Sun Ship also does a wide assortment of special industrial jobs —here, for 
example, building the scroll case of a turbine for generating clectricity by 


water powet Sun Ship facilities and skills are at your command. 


— 
CULL 
SHIPBUILDING & DRY DOCK COMPANY 


ON THE DELAWARE (SINCE 1916) CHESTER, PENNA. 
25 BROADWAY + NEW YORK CITY 





ONE OF A SERIES DEMONSTRATING APPLIED LUKENOMICS 


Looking Toward Universal Operation 
...While Handling Sour Crudes 


PROBLEM: Fconomica! flashing of a lube cut at 750°F to a furfural re 
fining stock in which sour asphait base crudes from any source must 


be handled 


DESIGN: Flash tower for semi-automatic operation built of Lukens Stain 
less-Clad Steel. Design assures resistance to thermal shock. Prote« 
tion from high-temperature corrosion by sulfur compound's and hydro- 

cid through inner stainless surface. Strength and rigidity 


tee! backing 


RESULT: Long on-stream service with continual through-puts of 
20,000 bbis day. Low maintenance. Long equipment /ife. Reduced 


manpower. Closer approach to universa/ operation 


These benefits are typical of results achieved with newly developed, 
more efficient processing equipment. And wherever design, fabri- 
cation and materials selection must be critically coordinated, you 
will find the economical answer in applied Lukenomics. Lukenom 
ics combines the experience of designers, engineers and equipment 
builders with Lukens’ knowledge of materials and their application 
gained over 140 years as the world’s leading producer of specialty 


steel plates, heads and steel plate shapes 


It's sound investment insurance to put Lukenomics to work on 





your equipment problems. There are progressive fabricators wh 
can do this for you. Get in touch with them or write our Manager of 
Marketing Service, stating your problem. There’s a Lukenomi 
team ready to go to work on it. Lukens Steel Company, 404 Luken 


Building, Coatesville, Pa 


This flash tower was engineered by E. B. Badger & Sons Cx 
and fabricated by Sun Shipbuilding & Dry Dock Co. for 
Socony-Vacuum Oil Company. Made of Lukens Stain/less 
Clad Steel, Type 405, its design incorporates a Lukens 


NS | PRS SORT RR ee ee ee ae a 
| = | BETTER PRODUCTS FOR BETTER EQUIPMENT 


LUKENS STEEL COMPANY 
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GE //,/ding ELECTRODES 


Page-Allegheny 
o» £ 


tj 4 


/ |e 


AC or DC \ 


ARC 


—stable even at very 
low amperage 


SLAG 


—clean, easily removed 


COATING 


—resists cracking down to 
very short stubs 


SELECTION 


—complete line for welding every 
type of stainless 


DELIVERY 


—prompt from warehouses in Chicago, Denver, Houston, 
Philadelphia, San Francisco and the factory 
at Monessen, Pa. 


acco Monessen, Pa., Atlente, Chicage, Denver, Detroit, Los Angeles, New York, 
Philedeiphic, Portland, San Francisco, Bridgeport, Conn 
A 4 
PAGE STEEL AND WIRE DIVISION 
AMERICAN CHAIN & CABLE 

















On thousands of applications in every field of manufacture, stepless 
variable speed operation assures exactly the right speed for every 
operation .. . for every operator .. . the right speeds for each 
change in the consistency or shape of the material being processed. 
Such variable speed operation pays off in higher rates of production, ' 7 
a more uniform better quality product and more efficient performance 
of your equipment and your operators. 
Master Speedrangers provide all these advantages inherent to vari- 
able speed operation. And in addition their ALL-METAL construction 


gives you the five additional advantages illustrated om this page .. . 


advantages that can be obtained only with an all-metal unit. ALL METAL 


| | CONSTRUCTION 


The next time you need a drive for material processing, handling 
and conveying equipment; mixers and agitators; welding-positioners; 
machine tool drives; testing and calibrating equipment . . . to name 
only. a few . . . see what a really remarkable job Master Speedrangers 
can do for you. Write for Data 7525, new booklet on Speedrangers. 
THE MASTER ELECTRIC COMPANY * DAYTON 1, OHIO 


a 





SPEEDRANGERS 
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PEATFORMIN petrole ehning proces You, too, can DEPEND on Wilson-Snyder Refinery 
| ut sa num s dis- Pumps especially in critical process operations where 
covered and developed \ ni rsal Onl Produc ome performance and rehability count the most 

pany. The proce s employed to impro le « \ complete line of Wilson-Snyder procating and 
characteristics str nt ft } | t | gasolines, ! igal pumps are available fe ypes of refinery 


ind has alrea proved tt erit m commer opet operations Write for engineeri 


ne, Sonbe | hachist Mieiaislatna lindas OIL WELL SUPPLY COMPANY 


, 
excellent utat ! 


Wilson-Snyder Manufacturing Division 


That is the reas n UOP selec son-St 1 . Braddock, Pa. 
Mam Reactor Charge rt ming 
installation, And all Oil Well Supply Company Offices 
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+} 
is the 


1950 Process Issue of Perrot 


In this issue a special section is dey 


eview f several processes that have been 
introduced within the past year or So, OT that have 
improved in that 
The Annual 
Process Issue 


nteresting to note that 

much activity is reported for 
the catalytic cracking processes 

ocesses are of high current interest. Cata 
apacity has been so increased in 

lat it may be counted next to crude 

as a major process of the industry 


ng before World War Il 


ms have so much to offe 


catalyti 

r refiners 

of development groups have en 

efforts to devise new processes 

ing ones 1 
Catalyvti 

war measure, has 


| icet e competitive manutacture 


itv motor gasolines. The trend has been both 
opment otf more etticient large thruput 


and also 5 “i , , 


The 
ele) 4 
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ry. 

Pes \merican oil industry is better prepared 

than ever before to meet any national emergency 
hat is the statement of Frank M 


Porter presi 
dent of the 


American Institute, 


Petroleum who 


pointed out early in Au 
Better Prepared 


gust that the nation’s ca 


pacity to produce and re 


Than Ever tine petroleum, as well as 
its proved reserves of un 
lerground oil, have increased by approximately 
me-fourth since the climax of World War II created 
peak demands for petroleum products 

Che world knows the role that the American oil 
industry played in World War II—knows that 
when oil was called ammunition that the thinking 
and the effort of oil industry leaders resulted in a 
magnificent record. So when the API head, whose 
industry experience, of course, includes those 1941 
15 days, says “better prepared,” he 
high oil's ability to deliver in the present military 
development 

And Mr. Porter is correct, because progressive 
American oil 


really rates 


mpanies, 


spurred by the driving 
have plowed back into their 
postwar years more than SS bil 
oration and development and new fa 
cilities. It should be better prepared 


1» 


I irter’s ope 


force of competition, 
| 


business during 


li ! s ea 


letter to ol men in all 


S. follows 


hand 


questioned as to the industry's ability t 


' 


On every American oil men have been 


meet the 
ition’s needs. Each of you, of course, knows the 
possibilities of your own operations, but it may be 
helpful to appraise the position of tl 


{ e industry as 
a whole 
Che American oil industry is better prepared to 
y than ever before to meet any national emer- 
gency. Our domesti ipacity to produce and re 
e petroleum has increased around 25 
since the peak demands of World War I1—- during 
which the Armed Forces of this nation and its 
Allies never lacked for oil 


per cent 


and all essential « vilian 
needs were met 


In the months immediately ahead, with minor 
hould be ib ¢ to 
furmish all of the military demands for oil products 


dislocations to be expected, we 


th Port f Plant Visa Rack ted in A 








FOR GREATER STABILITY AT 
HIGH OPERATING TEMPERATURES 


USE DUPONT “ORTHOLEUM’”’ 300 GREASE 


The high temperature and high pressure de- 
mands put upon greases by modern equipment NORMA - HOFFMANN OXIDATION TEST 
brings a definite need for greater thermal stabil 
ity and resistance to oxidation—a quality de- — arn pees 
mand that is passed on to the refiner. ome i 

c ‘ eee Ome 


Ortholeum” 300 Grease Stabilizer has been — 
developed to meet this need. This new additive 
combines both antioxidant and metal deactivat 
ing properties, and the combination imparts 
oxidation stability to the grease, superior to 
that attainable with antioxidants alone. In add: 
tion, it does not cause discoloration of the 
finished product. 


Ortholeum™ 4300 has been evaluated in many 

types of greases and the Norma-Hoffmann Oxi 

davon Test shows markedly greater effectiveness 

over compounds such as Phenyl-alpha-naph 

thylamine. While effective in a non-catalyzed 

system, its advantages are most marked in a 

catalyzed system. Test results on several types a 
of greases are shown opposite. 





Pressure Orep ) 





























Samples can be obtained for evaluation in your 

own greases from the nearest Du Pont District a 
Office or from your Du Pont Petroleum Chemi 

cals Representative. For more complete infor- 

mation, ask for Technical Bulletin GS-50. 
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PHYSICAL PROPERTIES 


Appearance Brown flokes 


Melting Range, F 
125 
160 


Storts to melt 
Completely melted 
Normal Use Concentrations 
wr % 0.2 to 1.0 
Miscibility with oils and greases In all proportions above 160 F 
Normal use concentrations solu 


ble at al! temperatures 
06 v5 rat Ort 


Better Things for Better Living 
- « « through Chemistry 


Petroleum Chemicals 


ts — Metal Deactivato 











E. 1. DUPONT DENEMOURS & COMPANY (INC.) 
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and supply the civilian needs for gasoline and heat 
ing oils. 

Based on the assumption that the military need 
for oil will increase only as greater amounts of 
equipment and manpower are engaged in using it, 
there should be no demand in the immediate future 
that the industry cannot readily supply 

\s to the long range view, no one can predict 
with complete accuracy what the military needs 
for oil products may be. The extent to which we 
will be called upon to supply gasoline, jet and 

ther aviation fuels, fuel oil, Navy special fuels, 
and other military requirements for petroleum, ob 
usly depends on the turn of international 


ough we cannot know all that is ahead, the 
ur industry is reassuring. In the five 
end of World War II, American 
iave been rebuilding, improving and 
expanding their facilities and creating a substan- 
tial reserve productive capacity 
ompared with the peak war year of 1945, total 
{ S. crude oil production capacity has been in 
creased 27 percent, refining capacity has been in 
creased 21 percent, and proved crude oil reset 
have been increased 24 percent 
In these five years American 
their business more 


for expl a on and develoy 


pment 


ide these new facilities the reat 
m operating pronhts 
This record and the traditional skill and inge 
tv of the American oil industry, give assurance 
supplies and facilities will be expanded and 
with maximum speed and efficiency to 
‘ ] ] | ; we | } 


peted 
rica better 
f the American oil it 


; mp itt 


M ARJORIE SHEARON, who writes a weekly 


“Challenge to Socialism” from Washington, D. C 
recently devoted most of an issue to the maneuver 
ings of administration forces in appointing Wil 
liam Hastie to a federal judge 
ship. Hastie, a Negro, has been 


Doctors and 
Oil Men 


called a “communist collabora 
tor” and his record, says Dr 
Shearon, certainly indicates 


nothing less 


‘The Hastie confirmation is important not only 
in itself,” Dr. Shearon writes, “but because it would 
be one more stepping stone toward the Supreme 
Court of the United States for this man. Truman, 
we hear, wishes to have the political advantage 
that would be his if he named a Negro to the Su 
preme Court. Hastie, we understand, is the man 
picked for the elevation. The Republicans, short 


sightedly, have lacked the guts to oppose him 


\s one man close to the situation in the Senate 
put it: ‘If Hastie were a white man with a back 
ground like that, the committee would not confirm 
him. But since he’s a Negro, he'll probably get it.’” 


Dr. Shearon then goes on thiswise 


Some of our readers may find this dull reading 
If they are physicians they may say: ‘I am too 
busy to read about Communism. I have time only 
lo such the Editor replies: ‘If Stalin 
rs take over the United States b« 


for medicine 

ind his fo 
f enemies within as well as without our 
\merica 


first things destroyed.’ ” 


medicine as we know it will be 


The R 


urk aheac 


neurs in the belief that dangers 
“There's no doubt about the seriousness 
regards either medicine or oil. So 

the pz you ve thought yourself too busy to be 
cerned with such matters, our urgent suggestion is 


ve it another thorough mental gomg over 


( Vey hundred and fifty dollars looks consider 


ably bigger than $85, but a few vears hence will 


the administration’s promise of more security 


really be fulfilled ? 


Under the law signed late last 

This Matter of month some 10 million more 
people were brought under the 
More Security social security wing and bene 
fits increased for those already 
iffected. A family now entitled to the $85 maxi 
mum will under the new act draw down $150 
Which looks like a right healthy increase. But 
th the government bent on mait taining an in 
flationary trend, how much more will future one 


hundred and fifties buy than current eighty-fives ? 








THIS ELLIOTT TURBINE-DRIVEN AIR BLOWER serves the new fluid 


cat” cracker which recently went into service at the Big Spring, 


lexas, refinery of Cosden Petroleum Corporation. It provides the 
uic for conveying and reactivating the catalyst. Installed at an 
elevation of 2600 feet above sea level (13.3 psia barometer), this 
blower is rated at 15,500 inlet cfm and discharges at a pressure 
of 25 psig. It is direct-connected to an Elliott 1575-hp condensing 
WELDED IMPELLERS ore one ne 
steam turbine operating at 5900 rpm 
f the many reasons why 
Elliott blowers are getting Continuity of operation is an essential of “cat” crackers and other 
iacre ccept fo 
ee ee poocess requirements—an emergency shutdown may result in 
process work. Note the smooth 
contours. heavy blades, and serious damage to equipment and prolonged loss of production 
generally rugged construction Elliott units have been designed with this requirement in mind 
as compored t conventional 
” ind operating records prove conclusively that they have the rugged 


iveted wumpellers) Impellers 


are completely homogenous dependability necessary to meet the most exacting requirements 
u ts F be mode f ony 
® -_ Contact your nearest Elliott representative for details 
weldable material having reo 


sonable mechanical strength nes 


ELLIOTT COMPANY 


Electric Power Dept., RIDGWAY, PA. 
oO Steam Turbine Dept., JEANNETTE, PA. 
Plonts ot JEANNETTE, PA. * RIDGWAY, PA. * AMPERE NJ * SPRINGFIELD, O * NEWARK, N. J 
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AT PRESENT THE OIL industry in te | 
United States has available a variety 
>| processes to maintain a reasonable 
balance in fuel production to meet ex 
pected variations in volume demand 
during the next decade. An exception 
may arise in the ise of converting 
sdditional residual fuel to more valu 
products—particularly in view of 
reased distribution and utilization 
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wer applications 
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Figure |. (Left) Con 
sumption of Petro 
leum Products in the 
U. S. (in thousands 
of barrels per day) 
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Figure 2. (Below) Petroleum Product Distribution in the U. S$ 
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Figure 3. Foreign Petroleum Consumption 
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Figure 6 Consumption of Motor Fuel in the U.S. Showing Expansion of Cracking 
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What's wrong with this picture? 


Here is a workman applying cement finish over 


the insulation on a boiler water heater, but he 
has omitted one very important step. For a good 
job, a layer of hexagonal wire mesh should have 
been placed over the insulation before the cement 
finish was applied. Here’s why this is important 

Over very small areas, insulating cements will 
adhere well enough to heat insulating materials 
But on larger equipment and fit 


tings, even though some key is af 


7 
The wire mesh over insulation on larger size 
equipment is just an example of how unseen 
details can add to the efficiency and life of a heat 
insulation job. Being sure every detail, both seen 
and hidden, is done right is one of the things you 
can count on when you hire a reliable contractor. 

Armstrong has established a reputation for re 
liable workmanship, and close attention to detail. 
When you ca}i on Armstrong's 
contracting organization you get 





forded by bands or wires that hold 





the insulation in place, this is far 
from sufficient to anchor the finish 
for any length of time. A layer of 
wire mesh provides the key neces 
sary for a tight job. It also distrib 
utes evenly the effects of expan 
sion and contraction after the 


equipment goes into operation, thus 





reducing cracks in the finish. 


the expert engineering advice and 
skillful application of high-quality 
insulation that insures a good job 
Why not ask Armstrong for an 
estimate on your next heat insula- 
tion work? There’s no obligation. 
Just phone the Armstrong office 


nearest you or write to 
Armstrong Cork Co., 7509 (A) 
Maple Ave., Lancaster, Pa. 








ARMSTRONG’S INDUSTRIAL INSULATIONS 


, 1950 1 Gulf Publishing Company Publication 
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iqure 7. Relative Production of Cracked Motor Gasolines in the U. S. (All thermally cracked 


previous to 1938 


Estimated Distribution of Stocks in Fuel Oils for Prototype Refineries 
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that’s the spot for you 
to test this remarkable 


NON-LUBRICATED 


LIFT-PLUG VALVE 


The valve that functions satisfactorily, seals tightly, operates easily, 
requires no lubrication for efficient sealing and thus gives freedom from 
worries about maintenance and line product contamination under your 
toughest service conditions, is sure to be equally desirable for ordinary 
refinery service 

Hydrofluoric and sulphuric acids, chlorine, gasoline distillate, light 
hydrocarbons these are what we mean by “tough valve jobs” 
And the basic Cameron Valve design, with recommended trims for the 
plug and seat, will give you the efficient performance and freedom 
from maintenance that cannot be obtained with ordinary gate and 
plug valves 

The basic Cameron Valve design, with slight modifications, is also 
providing excellent service under extremely elevated temperatures. 

Your inquiries are invited, and complete details on the unique 
mechanical design of the Cameron Non-Lubricated Lift-Plug Valve 
will be gladly sent on request 


CAMERON IRON WORKS, INC. 
P.O. BOX 1212 HOUSTON, TEXAS 
EXPORT: 74 TRINITY PLACE, NEW YORK, N. Y 
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Figure 9. Trends in Anti-Knock Quality of U. S$. Motor Fuels 





Trends in Motor Gasoline Utilization 
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OU USE CARBON OR STAINLESS STEEL TUBING...OR ARE PLANNING 
































. Booklet — Boiler, Heat Exchanger and Condenser Tubes 
. Booklet — Stainless Steel Tubing and Pipe 
. Booklet — Mechanical Tubing Tolerance Guide 
Booklet — Tubing for the Process Industries 
Booklet — Helpful Information for Product Designers 
Booklet — Electrical Metallic Tubing (E.M.T.) 
. Booklet — Structural Steel Tubing 
. Pamphlet — Description of Dewey Process for Configuring 
Tubing 
. Folder — Complete Size Range Listing 
10. Card — Care and Maintenance of Boiler Tubes 


REPUBLIC STEEL CORPORATION 
STEEL AND TUBES DIVISION « CLEVELAND 8, OHIO 
Export Department: Chrysler Building, New York 17, N.Y. 
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REPUBLIC STEEL CORPORATION, Steel and Tubes Division 
Department CC, 224 East 131st Street, Cleveland 8, Ohio 


Please send me the tubing data which | have checked below: 





Nome Title 
Company 

Address 

City 
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Figure 10. Trends in Anti-Knock Quality of U.S. Motor Fuels 
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proven improvements 
in bubble tray design— 





One truss for every two trays... with every alternate tray level 
free of major supports — this is the new bridge-type truss 
design that makes Gilbarco Duo-Level bubble trays faster to 


install, far easier to clean, and more rigid with lighter weight. 


New cap assemblies are designed for quick, easy removal by 
one man working from the top side. s | here are no flanges or 


projecting edges around holes to slow up cleaning operations. 


A new clamp design with improved packing protection mini 


mizes joint leakage without causing distortion of the trays 





under temperature changes. 


Duo-Level bubble trays, fabricated of alloy metals, are adap- 
table to refinery requirements either as new equipment or 
replacements. Gilbarco’s large staff of engineers is at your 
service to demonstrate how 
Gilbarco bubble trays can be 
fabricated to meet the re- 
quirements of your process 


design 


GILBERT & BARKER MFG. CO. 


West Springfield, Mass. Toronto, Canada 
Established in 1865 


ublishing Company Publi 





TABLE 1 


Increase in mileage obtainable by 
design modifications 
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Future Processing Techniques 


Figure 11. Fuel Ratings in High. Compression Ratio Cars 
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... There are no fittings 
like WeldELLS 


When we say there are no welding fittings like WeldELLS 


we feel that we are simply repeating the expressed opin 
ions of thousands who know pipe welding 

Often it is the opinion of a designer who recognizes the 
engineered strength distribution and closely controlled 
metallurgy of these fittings that are designed by engineers 

Frequently, it is the opinion of a construction superin 
tendent, maintenance man, or welding foreman who has 
discovered job-speeding, cost cutting features in WeldELLS 
that are combined in no other fittings 

Sometimes it is the opinion of those whose unusual 
requirements can only be satisfied in the broader Taylor 
Forge line; for in certain sizes, weights and materials it can 
be truthfully said that there are no fittings BUT WeldELLS’ 


TAYLOR FORGE & PIPE WORKS 
P.O. Box 485, Chicago 90, Iilinois 
Eastern Plont: Carnegie, Pa 
Offices in all principal cities Western Plant: Fontana, Calif 





oe 
a, r 
or Spiral Pipe 1s O90" 
evoilable 

of size* 


Covpe" 


Tay! in-@ 


Please send new Catalog 484 covering welding 
fittings and forged steel flanges 

Send new Bulletin 493 covering Taylor Spiral Pipe 
and related fittings 


NAME 

POSITION 

COMPANY 

STREET ADDRESS 

city ZONE STATE 


Taylor Forge & Pipe Works, P. O. Be 
Chicago 90, I! 


TAYLOR FORG 
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Figure 12. Octane Number 

Requirements of a 7 0/1 
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1946 Automobile. (“Based on 
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‘FLEXIBLE 


is the pay-off with 
ALCO AIRCOOLERS 


Radiator core or fintube—you can get either type 
from Alco. Experienced engineers study your needs 
and then give you dependable, impartial counsel as 
to the Aircooler that’s best for your job. Better yet, 
once these units are on the job, worries about scale, 
water shortages, expensive water treatment and 


similar cooling troubles are gone. 


Put Alco’s flexible design and the other “big 5” 
features to work in your plant now. For more details 
send for the free Aleo Airecooler Catalog or contact 
your nearest Alco Sales Engineer at Chicago, Cleve- 
land. Houston, Kansas City, Los Angeles, New York 


or Tulsa. Plants at Dunkirk. N. Y. and Beaumont. 


ONE 








western plant. Other si 


: milar 
used for « Ooling jay a, 
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ALCO AIRCOOLER, MODEL 8) 
CONDENSED SPECIFICATIONS 


No. i 
radiators—Fo., 8-ft. nominal length 


Fans—6 o- 7 ft. dia, 


2 
able or fixed pitch. — me a 


Dri 
'v@ — Direcy Electric Motor 


can be furnished on oe — 


equest) 


Drive 


Surface External—3,5 19s 


+ etry q. ft. Style T-5 (Water 


3 sq. ft Style T.] (Oil Core) 
Surface Internal — | 


58 
on a 1 sq. ft, Style T-5—~ 440 


Face Area—59 4 sq. ft 





Texas. 


ONLY ALCO HAS THE BIG 5 


I Low Cost 





2 FLEXIBLE DESIGN 
3 Efficient Performance 
4 Easy Maintenance 
5 Quick Installation 


In step with tomorrow—Aico Amcooiers, Heat Exchangers, Evaporators, Feedwater Heaters, Pressure Vessels, Pipe 


September, 1950—A Gulf Publishing Company Publication 
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REFINING OPERATIONS 
TOPPING TOPPING TOPPING TOPPING 
THERM. CRACK. CAT CRACK CAT CRACK 
VIS - BREAK ViIS- BREAK ViS- BREAK. 
CAT. POLY CAT. POLY. THERM. REFORM 
CAT. POLY 
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REFINERY COST, 
MILLIONS OF DOLLARS 
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REFINERY FUEL,%OF HEATING VALUE 
OF GASOLINE PRODUCED | 
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Figure 13. Relation between Octane Number and Gasoline Yield, Fuel Requirements, and cost of a 
100,000 barre! per day Refinery 


MOBILE 
PETROLEUM 
LABORATORY— 


Personnel of two U. S. Army 
Reserve units ot the Beacon 
N_ Y., laborotories of The Texos 
Company recently spent two 
weeks working in ao Quarter 
master mobile petroleum labo 
rotory, interior of which is 
shown above. The units are un 
derwritten by Texaco as part of 
the AP! Army affiliation pro 
gram, in which oil companies 
sponsor reserve organizations so 
that necessary trained petro 
leum groups will be available 
for the Army in case of emerg 
ency. The air-transportable, air 
conditioned laboratory—one of 
the five now in use by the Army 

has complete equipment for 
testing fuels and lubricants in 
the field. These mobile petro 
leum laboratories ore now tour 
ing Army depots and oil com 
ponies from coast to coast 
Shown in the interior of the 
mobile lab are, left to right 
Dewey McDonald, Douglas Phil 
lips, and Paul Howe of Texoco’'s 

Beacon Laboratories 








Time to change your oil, too 
with AEROLUBE ADDITIVES 


ArroLuBe* Additives can help you make impor 
tant changes in vour own brands of oil that will 
enable you to meet the challenge of today’s 
lubrication requirements 

The ability of AkRoLuBE Additives to produce 
maximum detergency, oxidation resistance and 
corrosion inhibition in regular, premium and 
heavy-duty oils has been proved through years 
of service. Proven, also, is the ability of Cvana 
mid’s Sales and Service Department to help mo 
tor oil makers select exactly the right AERoLUBE 
Additives to economically improve the proper 
ties of their oils. Let these Cyanamid representa 
tives work with you in every possible way 

Other Cyanamid specialties for the petroleum 


industry include AgRocat* Synthetic Fluid 


Cracking Catalysts, Arno** Specialty Catalysts, 
Gasoline Dyes and Drilling Mud Chemicals 


Write today for literature and samples 
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IMERICAN Cy namid co UPANY 
PETROLEUM CHEMICALS DEPARTMENT, Div. AG 


30 Rockefeller Plaza, New York 20, N.Y 





WHEN PERFORMANCE COUNTS...CALL ON CYANAMID 


Publishing Company 








ENGINEERED TO AN EXACT 
STANDARD OF PERFORMANCE 


Flexitallic Spiral-Wound Gaskets range in 
size from one-half inch to 104 inches . . . In 
price from a lew pennies to hundreds of dollars 


In application to pressures of 10 thousand 
For temperatures to 1800 F. 


pounds 


Each Flexitallic Gasket is engineered from 
the ground up for operation at spe ified temper- 
itures and specified pressures—and to meet 
particular conditions of thermal and physical 
shock, corrosion, vibration and unusual joint 


stress, 


The basic Flexitallic 
winding of V-shaped spring-like metal plies 


principle the spiral 
alternating with plies of filler—lends itself 


naturally to almost unlimited variation. 


The physical and chemical properties of the 
several metals, the different types of filler, the 
relation of filler to meta! in the winding—all 
these are variables in the hands of the | lexital lic 


engineer, 


Using the most precise instruments for detet 


mination of yield values, resilience and gasket 


density, the Flexitallic engineer builds each 
Flexitallic Gasket to an exact standard of per- 


jormance. 


Many Flexitallic Gaskets originally de- 
signed as “specials” for oil refineries, chemical 
industries, power plants, shipyards, ship-operat- 
ing companies — are now “standard” gaskets in 


the Flexitallic line. 


If safe sealing is of serious concern to you, 
give us these facts on your gasketing require 
ments: (1) Fluid to be confined; (2) Type of 
Flange and dimensions; (3) Operating pres 
sures and temperatures; (4) Bolting data. 


In return we will send you a genuine Flexital- 
lic Gasket. Test it severely 
or on the job. Results will show you why most 


in vour laboratory 


industries in the high-pressure, high-tempera- 
ture fields are standardized on Flexitallic Spiral 
Wound Gaskets. 


FLEX ITALLI( GASKET COMPANY 
Eighth and Bailey Streets, Camden 2, N. J.. U.S.A 


The name “Flexitallic” is the registered trade mark identifying the 
original (patented) Spiral-Wound Gasket. Now — for your protection 
and ours — this trade mark FLEXITALLIC is stamped into the outer 
ply of every genuine Flexitallic Gasket. Your guarantee of quality 
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Above is architect's drawing of new re 
search laboratory building which Conti 
° 
nental Oil Company will build in Ponce 
Refinery and Other cme Geaes ‘cae tas oltre 
existing architectural pattern, the build 


Plant Constr tion ing is ss noe in the 


’ 
( onrmanrtat Oil ¢ mipat : 
Petroleum Refiner’s Next ‘‘Box Score’’ Tabulation MORE B varded contract for constructs 


» $2,250,000 central research labora 


Will Appear in the October Issue tory building in Ponca City, Okla., whic! 


using researcl complemet 
ate existing laboratories 
President | 
independents Plan Refinery, es but does n ve Nork 
1100-Mile Crude Pipe Line cers of the + company are ‘ 
l fadden, Virgimiz t ainly six individual laborator 
St. Clair. Nort! ts, will be mnected to Continentals 
ce president and new ffice building in Ponca City and 
Keitl I } Dak., secretary at vil mtaim almost 40,000 square teet 
tr fi r space, making a tots { more thas 
85.000 square feet of laboratory space 


Houston Plant to Make building is to be of reinforces 
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Plans for North Dakota 
Refinery Are Announced 


Cities Service Modernizes be revisic vacuum fla 
Ponca City, Okla., Refinery at cliam tower, incranseéd ehoran 
Pa neiete 1 modernization pacity for _ cts and add 


taciiites 








Construction 





Sweco Building New Mexico 
Package-Type TCC Unit 


Mex \ , 


Du Pont Completing Units 
For Tetraethy! Manufacture 


U. S. Independent Offers 
To Build Venezuelan Plant 


‘ 


NEW PLANT — The 
successful completion 
and start up of a $600, 
000 plant to moke ab- 
solute alcohol from mo 
lasses in Ciudod Tru- 
jillo, Dominican Republic 
hos been announced by 
Dr. Robert S. Aries, 
President of R. S. Aries 
& Associates, New York 
consulting engineering 
firm. The new plant, the 
Destileria Universal, has 
a rated production of 
7200 gallons per day, or 
about 2.5 million gallons 
per yeor, of absolute 
100 percent) ethyl alco 
hol. Designed to with 
stond earthquakes and 
winds with a velocity of 
180 miles per hour, the plont is completely in 
strumented for automatic operation and uses 
benzene for the dehydration of the alcohol 

The output of the plont will be used for 
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PERFORMANCE 


iba. make MAINTENANCE costs drop to a new low; valve 
MIRACLE LUBRICANT efficiency is tremendously increased; operation 


is vastly improved—by the using of Rockwell 
Hypermatic lubricant in Nordstrom valves. 


Leakage is positively prevented by keeping the 


, Conga gene valves in a 100% lubricated condition—and 
ky with less frequent relubrication. In all of your 
SVN Nordstrom valves, use Hypermatic. 
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REHEATERS, exchanger type 


steam generators, precoolers, condens- 
ers, condensate still exchangers, pac ket 
water coolers, and reboilers are a few 
of the heat transfer devices to which 
preliminary design calculations are 
often applied. The hot fluid may be a 
liquid or a gas, according to the refin 
ery application. Likewise, the cold 
fluid may be in the liquid or gaseous 
state. Uniform hot and cold fluid tem 
peratures or continuously changing 
temperatures in both fluids can be 
analyzed by specific calculation pro 
cedures 

The usual practice among refinery 
designers has been avoidance of spe 
cialized equations for each type of 
heat exchanger. Generalized equations 
which can be applied to any type of 
exchanger in which the heat transfer 
process follows certain simple rule: 
have been preferred. Such an approach 
saves time and effort because heat 
transfer calculations can become in 
volved and tume consuming when spe 
cialized equations suitable for only 
one ty pe ot unit are de rived The equa 
tions to be presented in this article 
are the generalized type. permittin 
direct solution for any unknown, pri 
vided that the path and temperature 
variation of each fluid are known, The 
latter conditions ire always knowr 
when the exchanger has i specihi 


applicatior 


Fluid Conditions 

Heat can be transferred from one 
fluid to another in refinery equipment 
in a number of ways. To simplify anal 
ysis, the various means used will be 

separ ated into five cases 
Case 1: Hot fluid at constant tem 
perature. With the hot fluid at constant 
temperature, the cold fluid tempera 
ture rises durir passage through the 
ipparatus Figure 2.] shows the rela 
tion betwee! temperatures ind area 
I 1 study of the fi 
fluid temperature in 
creases with length of surface and will 
finally approach the hot fluid tempera 
ture if the length is sufficient. How 
ever is is well known there is an 
economic limit to the leneth of heat 
transter surtace This is one of the 
pr »blems which continually face the 


refiner designer: how long can this 





Figure 1. Refinery Heat Exchangers for Furnace Oil Heating. Preliminary selection of units such as 
these is aided by the methods outlined in this article.—Photo courtesy Standard Oil Company 
New Jersey.) 


Planning 


Refinery Heat Transfer Equipment 


PART I: Basic Relations 


PRIOR TO THE outbreak of the World War I! most refinery heat transfer 
equipment was designed by firms specializing in its manufacture. After 
the start of the war, heavy demands from government agencies slowed 
manufacturers’ design work considerably. Simultaneous rapid expansion 
of refining, natural gasoline, and petro-chemical installations placed a 
further burden on manufacturers’ design departments. Delays and long- 
term delivery of equipment resulted 

To speed plant layout many refiners made preliminary design and cost 
calculations for heat transfer equipment. The calculations were not in 
tended to replace those which would ultimately be made by the manu 
facturer. Instead, the results were used as a yardstick in answering the 
constantly recurring question of “how big, how long, and how much does 
it cost?” So many refiners obtained satisfactory designs with these pre 
liminary calculations that the practice has spread throughout the field 
Since a simple, complete statement and solution of the general design 
problem is not readily available in one source, it is believed that a presen 
tation of all needed equations and constants, together with illustrations 
of their uses, will be of value to refiners 


surtace be made without running into Case Il: Cold jluid at constant tem 
exorbitant initial, operating. and main perature, With the cold fluid at con 


tenance costs stant temperature not necessarily a 








fluid 
lens th 


increased 


low temperature the hot tem 


perature decreases as area or 
of heat transfer 
Figure 2-11 shows 
An example of Case Il 
of fluid catalytic cracker 


flue gases in an exchanger type steam 


surtace is 
the temperature and 
area relations 
is the coolin 

generator. The boiling water at a cor 
stant low temperature cools the 
hot flue gases 
through the electrical 


Case Ill: Parallel 
parallel flow the hot and 


before they are passed 


precipitator 

fluid flow. li 
cold uid 
direction or opposite 
sides of | " 


the distance 


move im the ime 
plate The greater 
two fluids 
their tem 


decreases as 


travelled by the 
the nearer the approach ot 
peratures As shown in Figure 
hot fluid 
urrenders heat to the cold fluid. TI 

thus obtained raises the 


cold ftlhuid 


rT receive 


temperature 


temper 
Parallel 


their name 


of the 


tv ie 


the flow nditior exist 


temperature of the hot fluid and the 
exit temperature of the hot fluid ap 
proaches the entrance temperature of 
the cold fluid 


temperature curves can exist; they may 


Three relations between 


be parallel, divergent, or convergent 


Orientation of the curves is determined 
by the capacity of eac h fluid to absorb 


or surrender heat 


ase | Fluids at constant ter ipera 
ture. Either flow of the fluids or heat 
ipply to the hot fluid is such that both 
fluids remain at constant temperature 
Figure 2-\ Heat 


maditions is 


transmission under 
character 
fluid at 


und ¢ vaporation 


these « usually 


ized by 


stant 


yndensatior of one 


temperature 
nstant 


of another at a cé temperature 


refinery apparatus 
Mean Temperature Difference 
that the 


be) | idy of Figure 2 shows 


change in temperature of either fluid is 


function of 
heat 


vot linearly a area 01! 
length. Durir 
luid ten 
mvercence depending upon 
difference When the 
ive difference is large. the rate of 
rapid As the 
{ 


difleren decreases the rate of 


transmission the 


peratures converge the rate 
tem 


iture tem 


tempera 


— 


Figure 2. Diagrams 
showing the five gen 
eral cases of heot 
transter in engineer 
ing apporotus 
rough plots such as 
these, the various 
temperatures which 
must be considered 
im preluminary design 
are obtained 


From 


temperat 


convergence also decreases. Hence, 
since the rates of convergence are dit - 
ferent at every point along the path of 
flow, the mean temperature difference 
between inlet and outlet is not an 
arithmetic 

bk xact of the 


temperature difference is necessary be 


mean 


determination mean 


juantity of heat transferred 


cause the 
from the hot fluid to the cold one is a 
function of: 1) mean temperature dif 
heat transfer surface area, 
heat 


Derivations show that the 


ference, 2) 
und 3 over-all coefficient of 
transmission 
mean tem pe rature difference when the 
both. fluids 


spect heats 
heat trans- 


temperature ot either. or 
changes and the mear 
oeflicient of 


constant 


ind over-all « 


mission remaw 


This is kno 


temperature diflerer 


Occasionally there are mces i 


the desien of refinery transter 


ipparatus where the arithmetic mean 


temperature difference ised 


Since ar hmeti ier 
ind quicker 
sendency to 
From the standpo 


f the arithmeti 
ouraged, ¢ 


hbetweer 


Exchanger Heat Transfer 


Ones . ‘ t has beer 
rought up operatin 
re by < =| flow of 
the hot and t is kno 


is a steadily 


the law ‘ 


i 
i} 


valid for a 
wher l and 








Figure 


Huid 


onsel 


energy and neglecting heat 


the surroundin atmosphere 


the 
the 
the 


on 3 states that a 
irrendered by 
tt by 


il 


1ined 
he 


extert il 


il 
; } ] 
external oOsses 
heat 
refinery are 
I juatior uses 
The 


ranster not 


oefficient 
; ulwavs i 
pmeit For 

oil 
1 80° F, to 
these 
ised to determine 
slant Va 


it based on a cor 


Ir stead. the more general eq 


is 


= 


otter 


heater 
lOO 


Correction Factors for Other than Counter-Flow Conditions in Process Heat Exchangers 


factors is explained in the text of this article 


s are cor 
! it 


vation f this equation involves 
losses a st ‘ f U to if it 
temperature heater 
sist of 


equation 


determine 

If so, the 
of a number 
the 
solyed separately for each linear 


is 
in 
is assumed to « 


heaters in series and 
or 
tion 

When par allel flow 
single exchanger 
alled 


heat exchange 
it 


ind counterflow 
ire combined i i 
the resulti 


Many 


reverse 


flow is « reversed 


refinery rs utilize 


mount 


rea ly 
hot be ' 


flow because permits 


cold 


ire 
losses it 
small 
State of Controlling 

Resistance 


ot he 


al 
Free Forced 
Convection Convection 


instance Type of Heat Exchange 


l 


al 


may 


rm) 


onditions | quation 


gq because 
l 


lue of 


lation 


mm vapor t 
onmng Vapor t 


Use of these 


to eco 
of heat 


velocities 


fluid 
Computation 


adjustment af 


nomic values 


transfer rates in reversed flow 


cannot be made directly by means of 


Equation 2 because the mean tempera 
be corrected for 


ture difference must 


the deviation from pure parallel flow 


ind counterflow. Figure 3 is a plot ol 
correction factors for single pass shell 
at 


Che logarithmic mean temperature dif 


ind multi pass tube he exchangers 


ference is multiplied by the correction 


factor before insertion in Equation 2 


At several points in the discussion 


TABLE 1 
Over-All Coefficients of Heat Transfer, 


U—Btu. /hr./sq. ft./ F. 


Typical Flusd Typical Apparatus 








|. Statement of the exact value of l 

for any heat exchanger application in 
SCALa — refineries cannot be made because the 
t - Variation 1s so great 

£ f . - Free convection va of U are for 


onditior s Ww re there oO positive 
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Figure 4. Typical Temperature Drops During Heat Transter through Scaled Metal. As con be seen 
the surface films couse the greatest temperotur Jrop. For thes reason, accurate determination of 
tilm coefficients 1s important 


t Heat Trnaster Versus Temperature to Determine which 
values are then used as shown in illustrative problem N 


n the text 
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TABLE 2 


Film Coefficients for Scale Deposits 
Bru. /hr./sq. f./ F. 


TABLE 3 


Thermal Conductivities of Metals 
k Btu. /hr./sq. ft. / F./ft. 


Substance 


Metals 
Antis 
A ntume 
Bisn 
Bos 


from this 
than the 
Table 1 


and 


The value of U obtained 


equation is more accurate 


generalized values given in 
because the film coefficients /,. /., 


found, 


/, are readily 

During heat transfer through a tube 
wall or flat plate the surface films 
offer the 
by the temperature drops in Figure 4 


Film 


the ten pe rature 


greatest resistance, as shown 


coefficient values, upon which 


drop depends, are a 


function of thermal conductivity, spe- 
cific heat, density, and viscosity. These, 
in turn, are a function of the tempera 
With a given fluid and 
film coefficient is de- 
pendent on the direction of flow rela 
tive to the heat transfer surface. Equa 
tions for determining the value of film 


ture level 


velocity, the 


coefficients for various refining appli 
heat exchangers are given 
handbooks, Film 


coefficients for scale deposits in re 


cations otf 
in most engineering 


and 
listed in 


fining. natural gasoline. petro 
chemical exchangers are 


Table 2 


Hlustrative Examples 
Example 1: Determine the area re 
quired in a refinery exchanger used to 
heat a hydrocarbon oil from 80° | 
to 220° F. if 10.000 Ib. hr. of oil with 
heat of 0.50 flow through 
ill coefficient of 


is follows 


a specifi 
the heater. The 
heat transter 


over 
Varies 
} gO ) If 130 160 190 »”) 


I { g 1 82 92 


The oil straight 
ind steam condensing at 230° F. is 
ised for heatir 

Solution: Inspection of the values 
of U shows that 
throughout. Hence Equation } must 
be used. Values of U bet 80 and 
10° F.. 110 and 160° | ind 160 
and 220° | 
plot as in I ire 


ire, approximately 


flows through tubes 


they ire not linear 


wee 


appear to be linear \ 
: that 
Equation 1 is ther 
as follows 


shows they 


ipplied to each plot 





The total required area is the sum 
of the individual areas, or about 191 
sq. ft. A heater with a total area of 
200 sq. ft. would probably be selected 
for this refinery application. As can 
be seen, the manufacturer's recom 
mendation would be somewhere in the 
190 to 220 sq, ft Hence, the 
dimensions of the heater 


range 
over-all 
selected would approximate, rather 
closely, the actual dimensions 
Example 2: What is the over all 
coefficient of heat transmission for a 
l-inch outside diameter refinery con 
denser tube which has a steam 
film coefficient of 2000 and a water 
side film coefficient of 670? The tube 
is 70:30 brass, 0.049 inch thick, and 
thermal conductivity, &, of 
780, Table 3 


side 


has a 
65112) 


Solution: Equation 5a applies 


a) 


I 
1.108 
(ir 


{ $ 


1 10R) L 


Comparing this value with those 
Table 1, it is that the 
vapor to liquid, 
800, The 


computed value falls within the given 


yiven in Seer 


range for condensing 


steam to water” is 150 to 


This 
prov ides the intro- 


discussion 
duction to caleula 
heat 
refinery 
Future 


tions of trans 
fer in 

equipment, 
articles will discuss 
the efficiency of re 
heat transfer 
apparatus and meth 


finery 


ods for determining 
the most economi 
cal dimensions of 
heaters 

(End of Part 1. 
Part Il will appear 
early 


in an issue.) 














Left, above—Checking Heat Exchangers of 

Topping Unit, Caltex Refinery located near 

Bordeaux, France. Right, above—-Sampling 
at Treating Unit of Rebuilt Retinery 


Caltex Refinery Near Bordeaux 


Goes Into Full Production 





os 


Photo at right shows op 

erator setting the NBTL 

heoter for testing navy 

special fuel oil, Gironde 
retinery 


Bottom-of-page photos 
Left—At Barge Dock, 
Dordogne River. The Ge 
ronde plant is at the 
junction of two rivers 


Right—At the Truck 

Loading Rack. Some of 

Storage shows in the 
background 


' 








View of Ammonia Plant Showing Extent of Usage of Carbon Steel 


Wi N processes are started involv 


ing high-pressure hydrogenation, the 
mechanical engineer will be faced with 
many proble ms ite luding hydro ren at 
tack high 


temperature stability of materials 


corrosion erosion und 
The purpose here is to review what 
we know about metals as used by the 


Shell 


n lower 


group of companies and others 
plants wnd. in view 


offe t 


may be 


presst re 
if these experiences, to ideas as 


to materials which required 


is high pressure plants become of in 
creasing importar ct 
The gases with which we 


corive experience ire hydro 


sul fickle 


most metal 


en, ammonia, and hydrogen 
These 
' 


it norm temperature 


are nert to 
ind pressures 
res, the ses an be 
tempera 


eflect or 


vlerately high 
damagu 

normal tempera 

be handled safel 

tee! t high 
hind tl 
the Interstate ¢ 


pressures 


mater il to le 


speci 
ommerce Com 
transportatior T hioh 

H ,eveT wher 


ire ipphed 


Metals for High-Pressure 
Hydrogenation Plants 


merous that their net effect produces a 
marked deterioration of physical prop 
erties, such as tensile strength, vield 
ductility \ severely at 
stee] has i 
15,000 psi as 

strength of 
ind the elongation 


pont and 
tacked 
trength 


pmiece of tensile 


n the order of 


i normal 


reduced to zero from 
on of about 30 per 
The 
compara! 
ik piece ot cast 
Phere 


stim iway if 


it 
tually 


ore atlected 


THERE IS prospect that the 
hydrogenation processes will 
find increasing application in 
refinery operations in the not 
too distant future. These proc- 
esses may provide economic 
utilization of residual oil 
stocks, as well as a method by 
which coal can be converted 
into liquid fuels. Accordingly, 
this present article on mate- 
rials of construction that are 
suitable for such plants may 
have practical value. A num- 
ber of problems are involved 
and must be solved if safe 
operation of high pressure hy- 
drogen apparatus is to be 
achieved. 


tion and therefore made of carbon 
steel, becomes about | inch longer over 
an operating period of 5 vears. The 


absence of any appreciable dimen 
sional changes of an affected piece of 
steel requires inspection methods other 
than visual or by direct measurement 
Howeve r. hending, hardness and mac 
roetch tests readily reveal the presence 
of any affected areas. The microscope 
is also used to define clearly the pres 
cracks 

show the ippear 
before and after 


t high pressure 


ence of mu roscopic 


Figures 1 and 2 
ince of carbon steel 
exposure to hydrogen 
ind temperature. The damaged sectior 
shows not only a complete decarburi 
zation, but also that 
ind sulfides have been 


diffusing 


small inclusions 
such as oxides 
reduced by this gas while 
through the steel 
Figure shows the 
bar taken from a see 
low-alloy pipe which had been par 
tially damaged by hydrogen attack 
The sicle of the bar that is CT icked nd 


exhibiting no ductility 


ippearance of 


i tensile tion of 


represents the 
inner side of the p j ontact wit 
hvdrogen The ou ectior ot the 
pipe 


represented | he duct le portior 
the bar is T, 


1 conditio 
In practice, 1 . ‘ musual to find 
samples f this type t occurs in bor 
derline temperature condi 


pressure 


tior vhere the allovir elements ir 
the | may no ifficient to render 
the on resistant to hy 
ause of the ten 
wall as 


hot side 1 Zone 


However 
iture gradient oss the 


procee 1. 





Figure | 


Low-Carbon Steel before Exposure. Shows normal grain 


# ee : 


> aw 


Figure 2. Low-Carbon Steel after Exposure to High-Pressure Hydrogen 


boundaries, pearlite areas, and shape of inclusion (Time — 


in the section is eventually 
reached where the temperature is suc h 


that the alloy is entirely adequate 


cross 


a change of a 


In borderline 
few degrees in temperature represents 
the difference between satisfactory per- 
formances or gradual failure. In some 
cases, where hydrogen attack has been 
found partially extending through the 
walls of piping or pressure vessels and 


Cases, 


spare equipment is not immediately 
available, it has been found expedient 
to remove the insulation from the af- 
fected parts, This lowers the tempera 
ture in the wall further 


attack and permits the plant to operate 


to stop any 
until replacement parts can be ob- 
tained 

Hydrogen damage at high pressures 
is attributed to the ability of the hy- 
drogen to permeate the sieel, resulting 
in the 
reaction of hydrogen with the iron car 
hide The methane 
formed cannot diffuse out of the steel, 
to high stresses 


formation of methane by the 


which has been 
and thereby 
which lead 
the grain boundaries 

the ultimate reaction product has 
demonstrated by F. K. Naumann 
showed that with a pure hydrogen gas 
tube at high 


appreci 


gives rise 
ultimately to cracking at 
That methane is 
been 


who 


carbon-steel 
and 
ible amounts of were ob 
ut the pipe 

The attack by hydrogen is prevented 
by adding to the 
de-stabilizin 
order of 
~e molybdenun 


entering a 
pressures temperatures 
methane 


Lined exit end of the 


steel any of the car 
elements. In ascending 


importance, they are manga 
chromium, tung 
ten. vanadium, titanium, and colun 


m. All of 


sistant be+ f their 


steels are 
hich 
oncarbide-forming 
nickel and 


preventing 


1ustenitie 
chro 


si lic on 


nterior 


damage to the stee] by hydrogen. The 
presence of impurities such as phos 
phides and sulphides has a tendency 
to increase attack; therefore the total 
amount of these elements should be 
kept below the minimum required by 
ASTM specifications 

As mentioned in the previous para 
graph, carbide-stabilizing elements 
have the property of rendering a steel 
immune to hydrogen attack at high 
pressures and temperatures, However, 
plain carbon steel is also widely used 
and is perfectly safe as a construc 
tional material, provided that the upper 
limit of temperature is known for a 
particular pressure condition. These 
limits have been determined by oper 
ators of hydrogenation plants, and as 
a result of a critical survey covering 
a wide range of pressures and temper 
atures, sufficient data have been accu 
mulated to limits 
for carbon and alloy steels. 

The collected data from operating 
companies were assembled into chart 
borderline 


propose operating 


form; and, by plotting 


curves between satisfactory and un 


satisfactory operating points, a clearer 
obtained as to the 


conceplion was 


suitability of carbon and alloy steels 
for a particular pressure-temperature 
condition, As the 


seve ral 


result of more ex 
adjustments to the 
and a total of 


22 revisions to the charts were made 


pe nence 


curves were nem ssary 


during a period of seven years. The 
latest set of 
Figure 4 


expectation 


curves is illustrated ir 
und is presented with the 
that further revisions will 
be required 

The curves in Figure 4 have beer 
plotted on the basis of hydrogen par 
Some of the earlier charts 


had been prepared using references 


tial pressure 


based upon the total plant-operatir 


Shows cracked grain boundaries, absence of peerlite and appearance of 
; reduced inclusions 


irs; temperature, 400-4 ‘ pressure 
11 1 Ke m? 


pressures. This led to some misunder 
standing of the significance of the 
lines. As it was realized that hydrogen 


was the only component of a gas 
stream which could permeate the steel 
and create internal damage, all refer 
ence points were moved to correspond 
to the pressure exerted by the hydro- 
gen alone. It is believed that the pres- 
ent form of presentation gives a much 
clearer idea of the 
used for a particular pressure-temper 
ature condition 

Ihe circumstances surrounding the 
locations of the curves shown in Figure 
4 might be described as follows: The 
high-pressure level for carbon steel 
(above 2600 psi.) was located as a 
result of the advice of Standard Oil 
Development Company ;and Hercules 
Powder Company, which have used 
carbon steel in this temperature region 
for many years without failure; more 
over, examination of 
samples removed from the units showed 


materials to be 


metallurgical 


no damage, The safe operating limits 
for carbon steel below 2600 psi. were 
established from the experience of the 
Shell group, the revelations by Zapffe’ 
and Evans.* The M. W. Kellogg Com 
pany, and Standard Oil Company of 
California 

It may be of interest to note that, at 
600 psi and 590 1 
point for 


an unsatisfactory 


reference carbon steel is 


shown. The data surrounding this fail 

ure resulted from an inspection of a 
TABLE 1 

Hydrogen Damage to Carbon-Steei Piping 


Wall Thick 


ness, laches 


Percent of Wall 
Aflected 


4x 








earbon-stee!l line which had heen in 
operation in a Shell Oil Company plant 
for about 2 years. The particular line 
consisted of 6-inch schedule 160, car 


bon-steel piping, to which were at 
tached by welding several smaller lines 
of | |! , and 2! » in h se hedule loo 
carbon-steel pipe Rine 
moved from the different sizes of pipe 


hot acid-etched Table ! 


the damage to walls 


sections re 


were ind 


ahve “ws 


the fron 


cited to illustrate 
that variations in the practice of mak 


These figures are 


have 1 considerable el 


ability 


ng tee] may 


! the 


ect on 


of the particular 
steel to resist damage by hydrogen It 


ilso indicates that, when plants ure 


being inspected a number of samples 
hould be taken. In othet 
the ft example if 
had 
ipple 
heen pra sed i 


would mor 


words, usin 
wregome 
taken 


lime, the 


: sample 
the l-inch 


line might have 


been only from 
entire 
being satisfactory and 
failed. This 

ilso reached by T. ¢ 
howed that, at psi 


urbon 


have conclu 


t vans 
und S10 
stee! 


ome sample al were 


factory vherea thers 


damaged ly 
the upper 


were ~“ 
order to build 


limit 


vere ly 
teels sup 
wide 


and 


iverage quality 


This | 


thle for the extremely 


region, and it is possible that the car 


on-molybdenum curve may be some 


what altered in this area as the result 


of more experience 

The | percent chrome-molybdenum 
established with 
might be stated 
chrome-vanadium 


fairly well 
points It 


number of 


curve is 
relerence 
that a 
steels (references 5 and 6 in Figure 4). 
have been added at the high-pressure 
end of this curve, No data were avail 
ble for the chrome-molybdenum steels 


at these pressures. However, from our 


had 
per sted at a pressure of 2140 psi.. we 
found that the 


experiences at one plant which 


when chromium was 


Figure 3. Appearance of Tensile Test Bar from 
Hydrogen-Affected Low-Alloy Steel Tubing 


. 


: 

} . aaa ees 

Fiseured Norm 
Zone Zone 


, 


' 


high-pressure 


order of | chrome 
vanadium and chrome-molybdenum 
steels had about the same resistance. 
Thus SAE 6120 and SAE 4120 were in- 


terchangeable for use as interior bolt 


in the percent, 


ing materials, It seemed reasonable to 
insert these reference points to locate 
the chrome-molybdenum line 

In view of the equivalent resistance 
when 
chromium, it is felt 
could 
or possibly better, apply to 
The 


son for plotting the chart only as 


of vanadium and molybdenum 


associated with 
that the 


equally 


entire set of curves 


the chrome-vanadium steels rea 


chrome-molybdenum stee! is because 
and 
are 


tube and 


we use large amounts of piping, 


chrome-molybdenum analyses 
available in sizes of 
pipe It can be 


high pressure Vesse l<« made of 


many 
mentioned that many 
‘ hrome 
satistactory 


vanadium steel are giving 


performance in hydrogenatior plants 


The 2 


line Is 


chrome-molybdenum 
fortified by 


percent 


not too well reter 


ence points 
The 3 percent chrome-molybdenum 
ind the 6 percent chrome-molybdenum 
lines have been extended only to 06000 
At pressures above 6000 psi 
at high 
gleaned from reports of th 


oil 


man experiences disclosed that both 3 


and 
temperatures, information 
1 technical 
time (er 


missions coverin war 


percent chrome-molybdenum, and 6 
percent chrome molybdenum had to be 
fortified with irbide 
such as tungsten or Vanadium 


to make 


reference 


other formers, 
in order 


The 


steels are 


hvdrogen-resistant 


these 


them 
points for 

ipper 1 htt hand portion 
Auster ‘ hrome-nickel 
ised, but 
required was too great for 
take care of the 
high chromium and nickel e 

The dashed lines at the 
hvdrogen-attack 
This decarb 


by nterer 


shown in the 
of the chart 
steels could also have beet 
the tonnage 
Germany s economy to 
mntents 


the 


curves if dic ile decat 


tops ot 


burizatior irization is not 


ompanied inular fissur 


and the steels exhibit ductil prop 


= with slightly lov han normal 


tensile stren respect [e« 


like . i> AT) ch have 
decarburi ed 


havit much 


been Or da 
tion 
other 


molyt 


ioned eartier that 
and 
produced a suff 


stable « hi whicl 


elements than chromium 
ciently 
] 


cle num ‘ ™ 
rendered a stee 


Durit 
this invest tion an att ) is 


immu t are 


made 


mee 
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Figure 5. View of Hy 
drogenation Plant 
Showing Carbon and 
Alloy Stee! Heot 
Exchangers 








jority of operat ' ' t further corrosion erected in the Midwest and which was 
lved the ump! eat 1 ' ‘ I n noted on transter processing soul Texas crudes, it had 
I 1oOns een deemed sdvisable to construct 


mmonia und the | re 
rinal tube bundles of 5 percent 


llowever, trom eal-ex the or 


0.5 percent molvbdenum 


ores ! | ¢ 
! ‘ These bundles failed after only six 


irred loose chromiun 


7 } 
nonths i operat or and. for repla ¢ 
n relatio ment tubing. |S percent chromium 

1. The | 


ir rn othe percent nickel was requ 
j has now beer t ervice 


mendatior tubin tor 
ars and will pr lv be vce 
| 


or complete res 


<teels 





hard, brittle case which usually ex- 
tends to a depth no greater than 1/32 
inch, even after prolonged exposure 
Piping and heavy forgings have never 
failed as a result of nitriding 

However, a need exists for more infor- 
mation as to materials which will resist 
both hydrogen and nitrogen. Thin pieces 
of equipment such as expansion bel- 
lows, gaskets, heat-exchanger jackets, 
and the like, cannot operate with hard, 
brittle layers present. Experiments are 
now in progress to determine the re 
sistance to nitriding and hydrogen at 
tack of high-nickel alloys such as In 
conel, Hastelloys B and C, 15Cr-35Ni., 
and some of the special alloys de 
veloped during the war for high-tem- 
perature use in gas turbines. 

For protection against nitriding, an 
alloy containing 16 percent chromium, 
1S percent nickel. , percent silicon, 
and 0.4 percent carbon has been re 
ported as satisfactory at 950 F. and 
12.000 psi. It is also understood that 
a high-nickel alloy 
cent nickel, 12 percent chromium, and 


containing 57 per 


L.7 percent tungsten is used for con- 
verters in the Claude process of syn 
thesizing ammonia. The life varies be- 
tween 2000 and 20,000 hours, depend 
ing upon the quality of the casting 


lhrig 


recently reported the results 


TABLE 2 
Metals Used in Carbon Monoxide-Hydrogen Tests 


chromium and 
austenitic after 
exposed to hydrogen-nitrogen mixtures 
at 13,000 to 15,000 psi., and at tem 
peratures from 204 to 593 C, He con 
cluded that although the austenitic 
chromium-nickel steels are the best for 


of nitriding tests on 


stainless steels being 


use at high pressures of hydrogen and 
taken in the 
vessels for 


nitrogen, care should be 
design of high pressure 
such use, and advised that samples 
should be taken periodically to de 
termine whether attack has been pro 


eTessive 


Carbon Monoxide 


Another element not ordinarily con 


Figure 6. Experiments for CO Attack 
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ANALYSIS 


Ni 


sidered to have any effect at low pres- 
sures but which develops into a severe 
high 


presence of hydrogen Is carbon mon 


corrosive at pressures in the 
oxide, This gas at ordinary pressures is 
inert to most constructional materials 
even up to quite high temperatures 
However, at high 
rosion is of such severity that special 
though 


pressures, the cor 


materials must be used. even 
the temperature is quite low. While we 
have had no practical experience with 
carbon monoxide, experiences in Ger 
summarized 


microfilmed by the 


several 
Te h 


nical Oil Mission, describing pilot and 


many are from 


documents 
commercial-plant operations wherein 
carbon monoxide and hydrogen at high 
pressures were being handled 

Figure 6 summarizes pilot-plant data 
from sheets obtained from the I. G. 
Farbenindustrie Ammonia Works 
(1943 1) Merseburg. The analyses of 
the metals tested are shown in Table 
2. In an effort to evaluate possible 
metals of construction for high-pres 
sure units containing mixtures of car 
bon monoxide and hydrogen, the chart 
shown in Figure 7 has been prepared 
from the data in Figure 6 

The tests 
CO-H 


ind 700 atmospheres. An 


made in a 50.50 
of 250 
extremely 


were 

mixture at pressures 
severe corrosive condition was found 
at both high 
pressures at a temperature of 260 ¢ 

(500 F.) At this mild 
corroded at 0.550 


inch per year at 250 atmospheres and 


to exist and intermediate 
temperature 
steel rates up to 
».4 inches per year at 700 atmospheres 
Above and 900 F.. the 
rate rapidly. In 


below corro 


sion dropped off 
preparing Figure 7 it was considered 
that only 


portion of the gas responsible for the 


carbon monoxide was the 


corrosion therefore the pressures are 
indicated as the partial pressure of 
( arbon monoxide 

A summary report covering the ex 
periences gained from the commercial- 
plant operations in Ludwigshafen 
shows among other data that diffusion 
galvanized N5 steel (5 percent chro 
mium) has proved very satisfactory 
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ever, was evident only 


mospheres pressure is 


ires 700 


_ 


pre itinos phere 


rate when tempera 
( I I 
work witl 


these 


their ¢ xperiment il 


: 


°F 


chromiun 
if 


o the 


yi 
im-rich layer 
pr Htectior 
ould be po 


TEMPERATURE 


percent Cr) 
tance to C0) 


the 


on 


Te wher 
“uM ind 6 


| metale n 
ised 
High-Temperature Stability 

| temperature tability will be 


t oxidatior 


CO PARTIAL PRESS 





3000 


URE, Lb. in 


Figure 7. Corrosion Resistance of Metals to Carbon Monoxide 
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Jet Propulsion 


Laboratory 


Tae Texas Company's new jet propulsion 
laboratory has gone into operation at the 
company's research center at Beacon, N. Y 
It is believed this is the first large industrial 
jet laboretory to be financed entirely from 
private funds. Heretofore, most U. S. jet re 
search hos been sponsored by the govern 
ment and directed toward military purposes 

In photo at left, exhoust gases from gos 
turbine combustion, traveling ot speeds of 
1000 feet per second and reaching tempera 
tures of 1600° F., turn exhaust pipe into bril 
liant cherry red color in nighttime jet re 
search. Specially constructed quartz windows 
permit Texaco scientists to study combustor 
interior 

The new laboratory can be used to test 
not only petroleum components but a wide 
range of organic and inorganic chemicals 
which possess remarkoble power character 
istics 








+ 


Close-Up of Combustor Test Section. At left 
is @ Pratt and Whitney combustor installed 
in the test cell. Engines in which combustors 
of this type are used develop over 5000 
pounds thrust and are among the most 
powerful in production. They are installed 
in high-performance aircroft such as the 
Navy's Grumman Panther 

The piping at the left is a heat exchanger 
which cools the exhaust gases from 1400° F 
and at the same time heots the inlet air to 
the combustor. The wiring is for the 18 
thermocouples which are used to measure 
combustor outlet temperatures 


Lab Building. Below: Combustor section (left) and com Texaco’s Jet Lab Instrument Panel. Below: simplified auto 
pressor room (right) are equipped with wall-size rolling doors matic control system permits single operator to conduct com 
to permit easy installation of new equipment ond to facilitate bustion efficiency tests over a wide range of engine operating 
test operation. Tank in foreground serves to cool and slow conditions. Lab will simulate high speed flight ot altitudes up 
down high velocity exhaust gases to 60,000 feet 





FILTER 
STICK 


Figure 7. Apporatus for Microfiltration Using Filter Stick 
and Reduced Pressure 


Reduced-Scale Methods for 
Micro and Semimicro Analysis 
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i25 mi. FLASK 


Figure 8. Apparatus for Microtitration of Tin 
Under Carbon Dioxide Atmosphere 


PART Il 


Inorganic Analysis 


The determination of silica depends 
its selective volatilization with hy 
drofluoric acid in a platinum dish 
om the residue obtained by double 
dehvdratio 1 the sample with mit 
eral acid na Pyrex beaker, Detail 
f the procedure follow 


I 


ried out at room temperature using 
Nitro-Ferroin indicator 


Vagnesium 


Magnesium is often determined on 


In the August issue Part I of the filtrate from the precipitation of 


this article took up organic 
analysis. Part I, herewith, dis- 
cusses reduced scale methods, 
so desirable or necessary in pe- . 
troleum research laboratories, Tin 
for the determination of 12 com- Small quantities of tin are deter 
mon inorganic elements and will mined conveniently by titration of 
give detailed procedures for stannous ion with iodine in a solution 
silica. calcium. tin. and nickel. free from nitrate, tungsten, moly! 
denum, and vanadium ions. The iodine 


calcium. The well-known ammonium 
phosphate method is employed, in 
which the magnesium is weighed as the 


ammonium phosphate hexahydrate." 


solution is standardized against a 
The precipi weighed amount of pure tin The 
is made under controlled con titration is carried out under an at 
lution which has been ™osphere of carbon dioxide at ice tem 


at the mercury cathode perature lhe apparatus is shown in 
Figure & and details of the procedure 
follow 


» remove interfering metal ions. Metal 
not removed by electrolysis (such 
barium and aluminum) and phos 
hate ions interfere. The details of the 


procedure are below: the filtra 


illustrated in 





phosphorus method of Winter*’ is used 
for micro amounts (0.5 to 5 mg.) of 
phosphorus. After obtaining the pre- 
cipitate in the usual way, it is col- 
lected in filter paper and washed with 
distilled water, The filter paper with 
the precipitate is transferred to a 
micro-Kjeldah! distillation unit, caus- 
tic is added, and the ammonia is dis- 
tilled with steam. The ammonia is 
received in 5 ml. of a 2 percent boric 
acid solution and titrated with 0.0] N 
hydrochloric acid to the end point of 
a mixed indicator prepared by adding 
2 ml. of 0.1 percent methyl! red in 
ethanol to 10 ml. of 0.1 percent brom 
cresol green in ethanol. 
{luminum 

Small amounts of aluminum are de- 
termined in several ways. In a recent 


paper, sodium carbonate fusion was 


recommended for the separation of 
aluminum from many interfering ele- 
ments determination by 
ultraviolet, colorimetric, or polaro- 
graphic means.*° To these three, all 
of which depend on the reaction of 
aluminum with 8-hydroxyquinoline, 
can be added the classical gravimetri« 
Benedetti-Pichler 


prnor to its 


micromethod of , 


For general application, the colori- 
metric oxine-extraction method is used 
Details of 
below: a 
in Figure 9 

I lut ning 0.010 t 


the procedure are given 
calibration curve is shown 
0.150 
zt. 
bas« 


1 4.6, a 


tracting solution, and measure the ab 
sorption of the solution at 395 mg on a 
Determine the 


spec trophotometer 
a previously 


amount of alumimum trom 
prepared calibration grapl 
Sodium and Potassium 
Smal! amounts of sodium or potas 
sium are determined by the polaro- 
graph when alone in solutions or after 
careful removal of interfering 
when both sodium and potassium are 
present, a total alkali value is obtained 
with some degree of accuracy.** The 
affords a 


more rapid determination, and serves 


ions; 


use of a flame photometer 


to distinguish between sodium and po 
tassium and to determine each. Since 
and organic sol 


it is generally 


some cations, anions, 
vents tend to interfere. 
necessary to purify the solution some 
The this is 


necessary depends on the type of flame 


what degree to which 


used. For those instru 


intensity of the 


photometer 
ments measuring the 
flame color directly, organic materials 
are removed, heavy metals are sepa- 
electrolysis at the mercury 
and the alkaline earths are 
carbonate 


rated by 
cathode," 
removed, if necessary, by 
precipitation. Less attention is paid to 
these factors when using the internal 
standard comparison instrument.’ Cali 
bration curves for sodium and potas 
sium using a Perkin-Elmer Flame Pho 
Model 52A and the internal 
standard procedure 


Figure 10 


tometer 
are shown in 


Silver 

Io determine small amounts of sil 
ver in used lubricating oils, the oil is 
ashed in a platinum dish at 550° ¢ 
the silver is leached from the residue 
concentrated am 


by heating with 


Figure 9. Calibration Curve for Chloroform-Oxine Extraction Method 
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CONCENTRATION OF ALUMINUM ,mg 


monium hydroxide, and the silver ion 
is determined by gravimetric precipi- 
tation as silver iodide, or titrated am- 
perometrically with potassium iodide 
solution at a rotating platinum elec- 
trode."* 
Vickel 

Small amounts of nickel are deter- 
mined in Traces of 
nickel are conveniently determined 
colorimetrically with dimethylgly- 
oxime. Milligram quantities are deter 
mined by the polarograph. Micro and 
semimicro amounts are determined on 


several ways. 


reduced = ale by 
tation with dimethylglyoxime; the de 
tails of this procedure are given below. 
The two filtersticks 
used are illustrated in Figure 11. 
Weig!l t SO mg. of sample imt 
platinum ti Add 1 mil. ¢ 


itr ind sulfuri 


gravimetric precipi 


types of micro 


to sulfur 
resent, cox 
48 percent h 
heat to fumes 
water and again heat t 


5 ml. water, neutralize 
nium hydroxide, and 
methyl red with 6 N 
Add 100 mg 1 citire 


nium hy 


amm 


add amm 
: : 

ammoniacal PF} 

a cotton-pape 

wall 20-m! 


filterstick is included 
f the beaker but it 

separate during precipitation 
ml f 1 percent dimethy! 
2 mig f nickel 

Agitate with mag 

(without boi 


id wash 


ter £ . 
with dilute ammomiac s } Dry at 


110° Cf 4) minutes and weil 


Copper and Iron 


Colorimetric methods are widely 


used for the determination of small 


amounts of copper and iron in new 


and used lubricating oils.'"* However. 
if is preferable to use an amperometric 
method in which copper and iron are 
titrated with standard dichromate solu 
reduction in a silver re 


tion after 


ductor The method provides for the 
determination of iron o1 


both: 


lution is a measure of copper and iron 


copper or 
total reducing power of the so 


and the reducing power of the aerated 
solution gives a measure of iron only 
It is 
little sample preparation because other 


lubri 


sensitive, accurate, and requires 


ions normally present in used 

eating oils do not interfere 

lead 
Lead is 


deposits ind 


often associated, in engine 


from oil tests 
! 


residue . 


with metals such as calcium which 


cause appreciable errors when the lead 
is precipitated as the sulfate in alco 


Many 


eliminated by the use of a 


holie solution interferences are 
chromate 


precipitatior similar to that desc ribed 
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SODIUM 


READING 


DIAL 


ALKALI, ppm 


followed by 


ind am 


Burdett 
prec ipit ite 
of the dichromate 


by Gordon and 
solution rf the 
perometric titration 


with standard ferrous ammonium sul 
fate 
electrode at a potential of 


Z 


i rotating pl atinun 
1.0 volt 


solution usin 


determi ed is the 


Zine retire 


wxide after precipitation as Zine sul 


It is conveniently determined 


polarograph alter separatior oft 
ron by ammonium hydrox 
Amounts of zine 


determined 


ane trom 
de precipitation 
from 0.1 to 5.0 meg 
mventently 
Discussio 
Many 


‘ 


pretin ivy 
useful 


tituents and 


the required 
hecomes a 
separ ite per sblem watt 
rat n the metho 


the particular vnne 


ene nlerterence 
take the entire 
1 use aliquots 
‘ Mercury 
dely used iv 


the 


Figure 10. Calibra 
tion Curves for Sodi 
um and Potassium by 
Internal Standard 
Procedure Using 
Perkin-Elmer Model 
52A Flame Photom 
eter 


POTASSIUM 


ised where possible as they are gen 


erally more sensitive and more rapid 


than gravimetric procedures. For ex 


ample calcium is determined by titra 
tion with ceric pere hlorate 


phos 
phorus by titration of ammonia, alu 
minum by a 


and 


colorimetric 
lead by 


measure 
ment imperometric t 
trator 

The 


f silver 


methods for the determination 
ire quite accurate and pre 
Table 2. both the am 


ind gravimetric procedures 


cise As seen in 
perometric 


rive satisfactory results for silver in 


oils containi 


mounts of il 


maximum expe ted 
cad 


lead 


minum, barium, 


mitm ‘ ileium copper iron 


magnesium, tin chlorine, bro 
sulfur 
Tests with the 


meth vd for 


zin 
rrittie ind phosphorus 

imperometric-chro 
lead 
method was capable of de 
little as 10 
le ad int pou il . imples encountered 
The most ur of Winter's 


mate demonstrated 
that the 


erminin is micrograms 


certain part 


Typical Filter Sticks Used 
Microanalysis 


Figure 11 
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GLASS COTTON 
PAPER 


PAPER-COT TON 


ammonia distillation method*’ is the 
constancy of the nitrogen to phos- 
phorus ratio of the vellow ammonium 
molybdiphosphate precipitate. How 
ever, several tests made on known sam- 
ples confirmed the previous finding of 
Winter that the 
within the limits of error 


ratlo was consistent 


TABLE 2 
Recovery of Silver Metal Added to Metal- 
Centaining tubricating Oils by Ampero- 
meric ond Gravimetric Procedures 


Saver Found, mg 


Ampere Grave 


metric metric 


* Elements present 
peer. sine am t 


* Elements present: Har 


nemum, phosphorous, sodium, s 


pper, iron, potassium, » 
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TABLE 3 
Consolidated Refinery Yields 


Barrets 
Per Day 


Percveat 


CRUDE STILLS Total Crude 





Straght-Run Gasoline 1,001 
Straight-Run Naphtha J 250 
herosine 
No. | Heating Fue 163 
Diese! Fue 159 
Cracking Charge Stock 


TCC, Vapor Recevery* and Cat. Poly 
Butane 
Cat. | 
ce 
Cat 
(ins 
Carbor 


Total Distillation 





UPON completion of the first full year of liquid 
feed operation of the T.C.C. at the Socony- 
Vacuum Oil Company's refinery at Casper, 
Wyoming, an over-all refinery check run was 
conducted. This check run extended over a 
period of two weeks during which time all 
distillation and cracking facilities were oper- 
ated under uniform conditions equivalent to 
the average of normal refinery operations. The 
results of this check run were reported by the 
refinery engineering department of Socony’s 
White Eagle division at Augusta, Kan. This 
department is headed by Emory M. Skinner, 
chief refinery engineer, White Eagle Division. 
Plant manager of the Casper refinery is E. T. 
Pummill. C. A. Goodnight is operating superin 
tendent and ‘C. L. Allison technical director. 


Test Run Gives Data On 


ee RE A OP OO BSCR, 


TCC Commercial Operation 


TABLE 1 
Ultimate Yields including Catalytic Polymerization 


Volume 
Pounds *ercen 


*ercent t 
Per Hour Fresh Feed 


I 
BPD Fresh heed 


nS SNL A INE arent 


454 


ry 
| HE oil processing facilities at the 


Casper refinery consists of two 


ventional two stage atmospheric vac 


distillation units a 
unit 


catalytic 


uum crude oil 
TCC. cracking 
and UOP 


unit. The operation of these units is 


vapor recovery 


polymerization 
TABLE 2 
VEC Component Vields so integrated as to behave substantially 
as a combination unit 
Weight 
Perceat 


Fresh Feed 


During this check run, as is normal 


refinery 


Pounds 


Per Hour 


THE PHOTO—Main 


Fresh Feed structure of the TCC practice, sweet green ¢ rude 


4 


Publishing ( 


mpan\ 


Publicati 


unit (Socony-Vacuum 
Oil Company, Inc., 
Casper, Wyo.) in 
cludes reactor and 
regenerator, catalyst 
storage and handling 
equipment, and the 
main fractionating 
column 


was charged to one crude still and sour 
black crude was charged to the other 
still. The usual complement of gaso 
line, naphtha and distillates were pro 
In addition to 
these products, the crudes were re 
duced to 130 to 140 soft point asphalt 


duced from each unit 
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Cat Poly 
16.5n 
Rep 


(asehme ( eselme 


06.5P 
10 
Rvp 


00.EP 


Node 
“reem 


Butane 
Pets 
Me 


at 


(esol 


ATALYST BED 


To 


100 
Naphthe Dus 


Catalyst Distribution and Liquid Feed 
TCC Reactor, Casper, Wyo 


In this manner, the total gas oil rang 
ing between heating fuel or Diesel 
distillate and penetration asphalt is 
produced as a combined fresh feed to 
the TCC unit. Substantially all of this 
gas oil is transferred hot to the ret 
unit, with only a minimum quantity 
working through a storage tank for 
process co-ordination 

At the TCC unit. the virgin gas oil 
is accumulated in a feed drum to 
gether with the re C reevele stock his 
combined feed is heated through a 


Inspections 


? 
~ 
= 
- 
< 
_ 


conventional pipe still and flashed in 


Product 


a Vaporization drum or tar se parator 
The vapors from the tar separator 
pass through a vapor reheat coil of 
the furnace and into the TCC reactor 
The unvaporized liquid from the tar 
separator is pumped directly into the 
res reactor through a _ distributing 
nozzle Both the liquid ind vapors 
combine to flow through the moving 

italyst bed in the reactor 
The reactor effluent is further pro 
essed in conventional distillatio equip 
ment and Vapor recover plant The 
msaturated light hydrocarbons (prop 
vlenes ind butvlenes) are further proe 
lymerization 


preva 


ndividual 
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The instrument board for this Thermo- 
for catalytic cracking unit shows partial 
utilization of a “graphic panel” system 
for process plant automatic control 
Pilot lights and instruments located on 
the central panel provide warnings and 
essential operating information for the 
critical cotalytic reaction and regenera 
tion portions of the plant 
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TCC Charge Stock Inspections 
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TABLE 6 


Light Hydrocarbon Inspections—Podbielniak Analyses 
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Volume Material Balance 
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polymerization, Tables 4,5 and 6 show 
the laboratory inspections of the vari- 
ous streams throughout the system. A 
detailed volumetric material balance 
and weight material balance are shown 
in Tables 7 and 8, respectively. 

Table 9 shows a complete analysis 
of the TCC reactor effluent and the 
production of light ends as indicated 
by this analysis. This is compared with 
the production of light ends as de 
rived from the yield and composition 
of final end products. It is believed 
that the differences in the indicated 
vields of the different components are 
well within the limits of experimental 
error. 

Conditions specific to the TCC unit 
are presented in Tables 10 and 11 
Table 10 describes the nature and 
quantity of the liquid feed as charged 
to the reactor. Table 11 presents the 
significant TCC operating conditions 
which prevailed during the check run 

This check run proved to be quite 
satisfactory. Exceedingly consistant 
measurements were realized through- 
out the system, and the over-all opera 
tion and vields check well with the 
average rehinery operation for the past 
vear. The results of this check run are 
presented here in order to give the 
most complete set of consistant data 


for the entire operation 


Vote—The final four tables appear 


on the next page 


This general view of the Casper refinery, 

photo below, has the TCC unit in the 

middle background and the crude oil 

distillation units and power house in the 
foreground 
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TABLE 10 
Liquid Charge te TCC Reactor 
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TABLE 11 
TCC Operating Conditions, June 15, 1950 





IT HAS BEEN estimated that 
well over half of the invest- 
ment for refinery process facili- 
ties goes for distillation equip- 
ment. The bubble tray, of 
course, constitutes a fractional 
but still quite appreciable part 
of this investment. Literally 
tens of thousands of them are 
used in the industry. 

In this two-part series the 
author presents sufficient in- 
formation on practice, theory. 
and procedure so that the rela- 
tively inexperienced plant 
process man can design satis- 
factory trays. Or check the op- 
eration of existing trays at 
plant loads. 

Part IL, which was published 
in the August issue, covered 
the mechanical details of 
bubble tray selection and 
evaluation. This concluding 
Part II treats the actual tray 
calculations. 


Tray Items Fixed Before 
Making Layout 


ik THE discussion of bubble tray 
layout design it will be assumed that 
the tray spacing, tower diameter and 
cap design have been fixed previously, 
and the problem at hand is to lay out 
the tray in such a manner as to meet 
best the anticipated load conditions 
The tower diameter and tray spacing 
ire normally based on a correlation of 
allowable vapor velocity developed 
from a consideration of Stoke’s Law 
There are numerous references to the 
effect entrainment has on tray effi 

ncy * and to allowable vapor 
velocities in the literature 

some cases, such as strippers and 
bsorbers. the allowable Vapor velo 
itv is reduced because entrainment of 
heavy ends cannot be tolerated or be 
cause of fear of foaming the liquid 
Based on petroleum refining experi 


nee the tray spacing should never be 


é 
lower thar 18 inches and 20 or 24 
ir 


ches are frequently set up as the 
minimum. Below 18 inches entrain 
ment increases rapidly with a decrease 
in the spacing I xcept for these mini 
mum values the trav spacings ised are 
hased on consideration of accessibility 
ind mechanical design as previously 
discussed, Economic studies have 
shown that the smallest tray spacing 
that can practically be used is gener 
ally the preferable spacing. It occurs 
sometimes that the tray spacing or tow 
er diameter has to be increased as cal 
culations may show that priming con 
ditions would occur with the initial 
choice. With properly designed trays, 


ray Pul ching | 


Figure 4. Split Flow, Showing a Three-Pass Troy. Tray diameter 12'2 feet. Cap diameter, 4'2 
inches. Courtesy C. F. Broun & Company 


BUBBLE TRAYS--- 
Design and Layout 


PART 


however. the tower diameter based vith 3-inch risers. Caps 3 inches in 
solely on vapor load will be sufficient diameter with 2-inch risers have been 
to handle the required liquid load ex frequently used for vacuum tower 
cept in rare cases service and caps as large as 8 inches 
The « ap design rsually based on have been successfully used in various 
the whims and past practice of the services. For a given total riser area 
designer There has been some prog the larger the « ap diameter the « heaper 
ress made in learning the effect of « ap the « ips will be. However. large caps 
and riser design on the tray effi cannot be fitted into small diameter 
ciency However, a standard cap is trays without leaving large spaces for 
normally used aad no check is made possible liquid by-passing and high 
to find out whether a different design pressure drop will be « xperienced 
vould better fit the particular design Other items that are chosen before 
conditions, This is not as serious as it the tray layout is made are as follows 
may seem as it frequently happens 
that the operating conditions may ] Static Submer gence 
change considerably during the life of This is the depth of liquid standing 
the tray, and these new conditions over the top of the slots when no liquid 
would require yet a different cap de is flowing over the weir. There is some 
sign, When round bubble caps are evidence to support the view that the 
used they are frequently of 6-inch deeper this is the greater will be the 
diameter with 4-inch risers. or 4-inch tray efficiency However, if the 
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Downtlow Seal 
In order to insure vapor tlowing 
oownrLow through the risers and not up the 
downflows the bottom of the downflow 
must be below the level of the liquid 
on the tray The distance the bottom 
of the downflow is below the liquid 
level when no liquid is flowing is 
called the “seal.” Since the tray will 
not be level as previously discussed 
the seal, based on a level tray, must 
be great enough to insure a real seal 
in the actual tray. See Table 5 for 
seals that are used for various sizes 
and types of trays. This table is based 
on a type of tray that is not provided 
with an inlet weir. If an inlet weir is 
provided, smaller seals may be used 
since the weir is located close to the 
downflow 

Inlet weirs are used sometimes t 
shield the opening below the bottom 
of the downflow from the vapors issu 
ing from the caps adjacent to he 
downflow. Inlet pots are also resorted 
to for the same reason. The construc 
ASCADE FLOW tion where the floor of the tray below 
the downflow is sunken so that the 
bottom of the downtlow can be located 
Figure 5. Flow Patterns for Different Types of Trays helow the bottom of the « ip slots is 











called a pot Inlet weirs reduce the 
free space in the »wntflow and the 


irea. so they keep the 

tray will tend to prime at a smaller 
t There are no data 
load than a tray without an inlet weir 
lable proving that a large skirt . 
The use of an inlet pot or an inlet 
ht decreases the fractionation effi 


weir will result in a section of the tray 
by allowing liquid to by-pass 


that is liable to fill ip with sediment 


slots, See Table 5 for recommended 
P ' These sections should he avoided when 


rt heights for various services found 
heavy sedimentation or cokir s ex 
im refining. In some cases 
pected 

The downflow baffle ou lo 


cated a sufficient distan the 


‘ liquid load ! present 
sometimes raised te de rease 


radient 

nearest row Of caps i order to avoid 

TABLE 5 the possil ilit of Vapors passit up 
Recommended Setting for Cop Skirt the downflow where neither inlet weirs 
Cleerance, Downflow Seal, and 


nor intet po ire sed If »-inet dis 
Static Submergence : I : 


lance . kept hetweer the downflow 

hall le und the nearest « ip slot 

vapor she uld « the downfll 

Example 

. Items That Affect Efficiency 

Items considered i iffecting the 

over-all efficiency f the trav to be 
designed follow 


l apeor Liquid Conta 
The function of the cap and the 
slots s to break up the vapor into 
small bubbles to obtair ood contact 
of the Vapor with the liquid Since mn 
fractionation. the is film is frequently 
the idea t t . 8] controllir it is important to obtain 
below the ‘ ‘ | a good break » oF the vapor into 
possible nrac wi Vapo 1} ' 7 «mall ibbles t s through the 
rangement ‘ vapor t ' liquid The slo } » are de 


the tray surface t se! t} 


t woth = ores signed so as to o i satistactory 


chance 0 i pu | rt sediment break up t 
Other designers ace vw fact that , sufficient slot area should he provided 
sediment will bu on the tra - - so that under maximun Vapor loading 


surface and will eventually plu 1p the vapor does not bubble nderneath 


ol vapor For this reason 


12? 





the slots 
close together will cause the bubbles 
issuing from separate caps to coalesce, 


Also, locating the caps too 


thereby defeating the purpose of the 
The little information contained 
that the 
distance from the 


slots 


in the literature indicates 
greatest horizontal 
slots that the bubbles reach is not over 
Hence. the 


of the caps should be that which gives 


| inch minimum spacing 


Ll. inches clear distance between them 


Too high a slot velocity will cause 


the vapors to cone or “blow” and not 


Too low a slot ve 


contact the liquid 
locity will cause pulsations resulting 


in poor contact with the liquid, Refer 


» 


to equations \Y (10 and (22) 


Liquid Distribution 


Maximum tray efficiency cannot be 


secured unless the liquid is evenly dis 


tributed over the entire tray surface so 


CORRECTION FACTOR 


GRADIENTS 


20 60 
GPM \HOT 
‘T 7a rY L 


U With) 


that maximum contact with the vapors 
can be achieved. This is mainly 
achieved by providing long segmental 
weirs that are more than 75 percent as 
wide as the part of the tray 
and providing notches in the weirs to 
maintain a !,-inch head over the weir 


widest 


il low liquid loads 


3) Vapor Distribution 

The vapor should be evenly distrib 
uted through all the risers and slots in 
order to get the maximum contact of 
vapor and liquid. If the liquid gradi 
ent is large, a large proportion of the 
vapor will pass through the risers ad 
jacent to the overflow weiz, cross ovet 
to the other side of the tray 
current to the flow of liquid and then 
go through the risers adjacent to the 
This 


counter 


counter 


overflow weir on the tray above 
over of the 


crossing 


vapors 


FOR ADJUSTING Liquid 
FOR VALUES OF U 


Figure 6. Liquid Gradient 

Facter Correlation (at 

wu Py 1.1) ond Correc 
tion Factor 


{| 2) HYDRAULIC GRADIENT EQUATION CONSTANT 
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current to the flow of liquid can cause 
an appreciable increase in the liquid 
gradient, especially if there are cross 
beams supporting the tray above that 
restrict this cross flow of vapor. It is 
recommended that the major beams be 
located normal to the flow of liquid 
Refer to equation (19) for the vapor 
distribution ratio 

The caps should be evenly distrib 
uted over the tray, but should not be 
located with a clearance of more than 
114 inches from the shell so that liquid 
passing around the shell will be swept 
with bubbles, 


1) Cross Flow of Liquid 

It has been frequently pointed out 
that if a liquid concentration gradient 
the over-all 
than 


is attained across a tray. 


tray efficiency will be higher 
that experienced where the liquid on 


Thus 


would generally be 


the tray is completely mixed. 
a cross flow tray 
preferable to a split flow tray or one 
downflows distributed 


with circular 


over the whole tray. The reverse flow 


tray would be preferable especially. 
if the inlet of one tray is directly above 
that of the tray below, to the 
flow trav. However 


caps there are per pass of a split flow 


cross 


the more rows of 


tray, the more nearly the split flow 
will behave like the single cross 
flow tray. A 
than five or six rows of caps per liquid 


tray 
greater number of rows 
pass does not appreciably increase the 


over-all efficiency 


5) Pressure Drop 

Since the relative volatility is gen 
decreased by an increase in 
it will take 


give a certain separation when operat 


erally 


pressure, more trays to 


ing under a high pressure drop than 
inder the same condi 
\ high pres- 


sure drop is also objectionable because 


when operating 


tions under a low drop 


it raises the bottom temperature 


thereby increasing the required re 
boiler 


of unwanted 


surface ne reasing the chance 


chemical reactions and 


increasing the corrosion rate experi 
enced in the bottom of the tower, See 


equation | 15) 


Tray Features 
lavout of bubble 
that are 


trays, the 


assumed to 


In the 
foregoing items 


affect the tray efficiency are incorpo 


rated into the design in such ways as 
three features. These 


to give a tray 


are as follow: 


1) Balance 


Balance is the ability to maintain 


satisfactory efficiency under flowing 
conditions when operating with design 
loads of vapor and liquid 

The tray 


and cap design are mainly determined 


spacing, tower diameter, 
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p Through Bubble Caps. (Plot of ratio of pressure drop through dry 
that for liquid on the tray up to the top of the slots 


Vapor 
head tern 
im larly 


ative 


dece| 
tid rushes 

Illy oes 
momentum 
ick andthe 
head present 
ular space 
varia 
nough, liquid 
through the 


phenomenor 


win 


the 


most important and the most readily 
analyzed in the design of a satista 
tory tray. Flexibility can be incorpo- 
rated into trav design by checking the 
tray balance at vapor and liquid loads 
greater or less than design loads. Sta 
bility is difficult to evaluate because 
of lack of knowledge of the causes, 
magnitude of fluctuations experienced 
and complex nature of the mathemati 


il analysis describing these effects 


Tray Layout 
The ivpe of bul ble trav that is cor 
sidered here has the following chara 


teristics 


osstiow trays yrvirne ded 

suse of the possil t se of ef 
ficieney due to the j concentratior 
rradient existing I o lends itself 
easily to proper v desig 

I; the desi n ol I | le t i, a ter 
tative lavout is m and then the 
tray is checkes lance, flexibility 
ind stability layout then re 
vised to improve } features 

I makin the 
nitially fixed 
foregom 
lowed as far I eneral 
equilateral triat ila p spacir will 
prove to be the 1 t desirable lavout 
irrangement. Experience will facilitate 
the making of icceptable tentative 
layout. The final uu st meet the 
tests of halance 
tv. The 


A. Balan 
| Bubble cay 
open but with 
inder the slots The 
vw checked by vario 
equations (9) 0) 
slots are not cquite wide 
ber of caps provided ‘ 
to bri the slot 
sired amount 
> Vapor press op trav to 
he low. The allowahl \ pressure 
drop nereases with increase n total 
pressure For instance for vacuum 
tower service operator i mm He 
ute pressure ie ‘ | pres 
H 
1K) Ds 
ress ré . Dp per tray 
atmospheric operatio it is 0.10 
The ’ <ure 0 . assumed 
the head over the weir, 
stati ibm ence und the pressure 
drop through the risers. caps and slots, 
and the he ad produced [ the liquid 





(15) 
Vapor well distributed over the 
The 


Is a 


gradient. See equation liquid load the 


whole distribution in A/h 


ot 
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Ash 
vapor is distributed 
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0.00 and ne 


Vapor 
ratio 
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Figure 8. Typical Layout for a Tray that 
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follown v 


travs 


intermediate 


is true 


adjace 


order of 


type of tray layout will give a decrease 


liq iid flow 


it normal 


weirs 
welrs 
the dif 


nt Ww 


irs 


head over the 


li juid ra 
vy this height 
inches 

Ipor 
the 
ol 
ind the 
the 


wet 


close to 


must be attained the 
skirt clearance of the caps in adjacent 
rows is in reased or porate hed” 
that the 
gradient in order to improve the 
This ot 


constant flowin 


Sometimes, also 
by an 
liquid 


vapor 


amount approximates 


distribution course main 


tains a submergence 
on all ‘ aps. 

1) Sufficient down 
flow \ the 
liquid fills the downflow up to the top 
of the The of the 
height of the liquid level in the down 


pt Line 


free ht in 


tray will when 


welr calculation 
flow above the tray assumes the liquid 
contains no et trained Vapor Howe ver, 
the liquid will contain entrained vapor 
ind ind than 
tior It 1s considered goud 
keep the 
quation 
to at 


will st higher calcula- 
is indicate 
practice to 


he ht (see ¢ 


minimum free 


18) 


least 


in the down- 
t equal one-half the 
tray spacing 

If the 
downflowing 
most of the 
escape, A study 
showed that the 
of anv of the 


residence time 
of the 
quid is sufficiently long 


will 


towers 


) Downtlow 


dence time 


es 
ntr 1ined Vapor 
primir 
time 


iximum residence 


tmospheric Pressure 
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r and Tray Capacities, Calculation Sheet. (Shows the tray and cap dimensions and the calculated values for the condition 
maximum liquid and vapor loading 
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Figure 10. Tower and Tray Capacities, Calculation Sheet. (Shows the case for maximum liquid ond minimum vapor loadings for the some tray.) 


lity will pulsate It has been found in 

Balance be checked for the fol mM te wit ‘ practice that when this occurs the effi- 
low con ons inde rw hic ! the crency ot the tray drops off markedly 
tray design ma be ¢€ xpected to oper \ comparison of actual tray efficien 
| cies indicated that pulsation occurs 


ocahions In a Each of these items will influence 
when the superficial slot velocity is 


ite either n different 
particular bubble tower or under the final determination of the size or 
iltert ve methods of operation of the number of various parts of the tray lower than 3.4/\/ 4 In respect to item 
or caps In respect to item ¢ mini d minimum liquid rate the weir 
mum vapor—it has been noted that at should be designed so as to give a 
very low vapor rates the vapor does minimum head of liquid of 14 inch 


not flow evenly through the caps, but The tray may be out of level by 14 
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inch and, if the level over the weir 1s 
less, very poor liquid distribution will 
result. The weirs can be notched to 
head of 4 
rate The 
] 


ive a minimum inch at 


tr notches 


liquid 


‘ lowe t 
should not be over , om h deep * as 


rive as low a head as possible over 
with maximum liquid rates 
will 
liquid loads, an 
help distrib 


te the liquid over the tray 


the ae ir 
Where a 
inder very low 


be | istihhed to 


tray normally operate 
inlet 


weir may 


Stability 


Maintain the distance 
“+r and the top of the 


betweer 


iffected 


} 
minimized 


Equations 


elevatior 


Ll se equation i4 if the reversal 


urea, i.e.. the circumference of mean 
diameter of the top of the riser multi 
plied by the difference between the 
top of the riser and the undersurface 


of the cap, is equal to or greater than 


-) 


reversal 


the riser area 


L se equation > if the 
irea is less than the riser area 
b) Pressure drop through the re 
annular 


irea ind irea 


(v4 a e) 


drop through dry 


versal 


‘ 


Pressure slots 


running wide open 


( 


Wet 


pressure 


Ci) 


btained from ¢« 


drop 


h. is o orrelation 
is Figure 
Check 


innecle rree ith 


vhether caps are bub 


“ de pen slots 


uation (Y! o 
smaller If 

rround the « ip | 

nud dtl ist 


mm either ¢ 


chever Is the 


Total pressure drop 


The liquid gradient causes more 
vapor to pass the caps near the weir 
inlet side of the tray. 
This maldistribution causes an in- 
crease in pressure drop, A mathemat 
ical analysis shows that if the liquid 
gradient per row of caps is assumed 
and that if A, is 
a straight line function 


than near the 


equal for all rows 
assumed to be 
of vapor rate the additional pressure 
drop caused by liquid gradient is 
equal to 0.54 These assumptions are 


fair approximations 


D) Liquid Height in Downspout 


(Constriction drop in downtflow 


MwA é 


Clear liquid height in downflow 
he ht of 


issu 


overflow 


liq 1id at 


now let wer 


c) Free height in downspo it 


The tower will prime if F is zero 


However, since these equations assume 
liquid having no en 


D will he 
D from 


clear liquid, i. 
vapor, the actual 


than the ( sleulated 


trained 
lar rer 


equation 


Rati 





Nomenclature 


Note—The nomencloture, as shown above, hos been corrected in two instances and should be 
used in preference to thot printed in the August issue 


wide pen. then for in height of h succeeding weir fron 
slots next the outlet si to the inlet side of the 

inder tray must rreater than h,-+-A 

several weir where ; he ight of liquid 


‘ 


vw difference over the lo ! ind A is the liq 


uid gradient in the section between 
the two weirs, If this condition does 
not obtain, then succeeding weirs will 
not act as true weirs but as partially 
or totally submerged weirs, If there 
are a number of sections then, it is 
obvious that the effective tray spacing 
will be appreciably reduced as _ the 
weirs become increasingly higher 
h) Vapor Pressure Drop 

For most services the vapor pres 
sure drop can be kept below 0.15 
pounds per tray and usually around 
0.1 pounds per tray. For high vacuum 
service the pressure drop should be 
} mm. He per tray 

Downflow Free Height 

lo insure against priming due to 
insuflicient free height in the down 
flow. it is best to design in accordance 


vith the formula 


d) Downflow Residence Tiny 

lo insure sufhicient vapor disengag 
ing time in downflow the residence 
time of clear liquid in the total down 
flow volume (usually based on a 
downflow length equal to the tray 
spacing if no inlet weir is present) 
should be greater than 5 seconds It 
frequently s well over 10 seconds for 
atmospheric towers 
‘ Downtlow Width 

Even if the conditions in ¢ and d 
are satished, the downflows may not 
function properly because they are too 
narrow and the downflowing liquid in 
terferes with the upflowing disengaged 
vapors. The overflowing liquid should 
not reach over to the far side of the 
downflow as this space is where the 


vapor escapes from the liquid. An 


equation giving the minimum width of 


the downflow based on clear liquid and 


tray spacing is as follows 


The width of downflows become im 
portant in split flow trays with central 
downtlows. In this type of tray, liquid 
enters the downflow from both sides 
and the vapor escapes from the center 
Equation (21) gives the width of half 
of this type of downflow 
Vaximum Slot Velocity 

Since the slots next to the overflow 
weir will operate wider open due to 
li juid gradient than the iveragce slot 
is determined by equation (9), it is 
preferable always to design for A. as 
determined by equation (9) in prefer 
ence to equation (10 If equatior 
(10) gives a smaller A, then more 
caps are required, so that A, as deter 
mined by equation (9) is the smaller 


value 
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DISTANCE MUST BE 
GREATER THAN TWICE MAX. 
hy+horh rh -1) SPOR TRAY A 
WHEN NOT WITHDRAWING LIQUID 
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CORRECTED Figure 3. Draw-Off with Seal. Certain corrections have been made by the author and 
the above should be used in preference to the one printed in the August issue 


distributed 


spacing 


manner a to be evenly 


the 


rat h 


over tray keeping the 
other 
veirs and downflows at least to 14, 
as 


stati 


from and from the shell 


inches respec tively. Such items 
skirt clearance, 
etc. 
tray 


is submer renee 
spacing will 
the lay 


ut is attempted, but some of them may 


tray diameter and 


have been chosen before 


ave to be changed to obtain a tray 
vith satisfactory characteristics as out 
| ned These 


characteristics the 


of the foregoing equations and if 


under Tray Features. 


are calculated by 
ise 
the 


values within the limits recom 


mended 


ire 


the tray layout is complete 
However 
w of the 
istactory 
ill 


the recom 


ivet loadings as 


first 


is 
t so 6a 
ried chara 
vught 

The 


that | 


until 
withir 
more important 


be checked 


rrithie nae d lin 


Example 
Figure 8 shows a typical layout for 
a tray that 
close to atmospheric 
means that the 
high vapor and low liquid capacity 


is to operate at pressures 


will 


pressure 
tray loading he 
as compared with the loading that 
would be experienced at high pres 
sures, Hence, a single pass tray is sat 
isfactory and, as the diameter is not 
particularly large, no intermediate 
weirs are required 

Figure 9 the cap 
dimensions, and the calculated values 


shows tray and 
for the condition of maximum liquid 
and vapor loading. These appear to be 
the 
The liquid gradient is 
the high sicle 
the 


well within recommended values 


somewhat on 
but is satisfactory 
and the slots 


runnit 


since 


ratio, A‘h., is low 


ire not, on the average, r quite 
wide open 

Figure 10 shows the case for maxi 
mum liquid and minimum vapor load 
for These loadings 


shown ind 9 t the 


mum tray 


ing the same tray 


Figures | ire ne 


the 


in 


maximum and mir 


ould hear but represent the ¢ xpected 
conditions that this particul 


The 


ir tray i 


stallation was to meet 


is expected 
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Doctor Treating Unit at Shell's Refinery 
Cardon, Paroguana Peninsula, 
Venezuela 


Lube Unit Being Added 
To Cardon Plant by Shell 


View of Columns, Crude 
Distillation Unit. The 
primary tower D-1 and 
Secondary Tower D-5 
ore in foreground, the 
stabilizer column D-4 
and re-run tower D-3 in 
background 
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CRACKED RESIDUE 


Simplified Flow Diagram, Cardon Refinery, The Venezuelan Oil Concessions 





Figure |. Small Turbo Generator 


rent circuit tripping devices are, to a 


large extent. being superseded by al 


Emergency Electrical Equipment tomnating current reactor and capaci 


tor tripping devices For these reasons 


it is usually advantageous to install a 
Justified mall turbo-generator as illustrated by 
Figure and a manual reset solenoid 
yperated steam to turbine valve which 
As Initial Plant investment sutomaticall) opens when the solenoid 
is de-energized, A description ol a re 
ent installation requiring three phase 
ind single phase emergency power, 
shown schematically by Figure 2. will 
illustrate the design nd the com 
ponent parts of this emergency electri 
( al power inst ill ition 
This installation is chosen for de 
scription because it illustrates a dual 


voltage requirement which is rather 


| musual, Many variations of this de 
VMPORTANI ‘ i sin m isu \ ret tify sucha 

n rehnert ‘ < oO lo expenditure Infrequent power failure PROFITABLE operation of re- 
ls and ro of long durations mus carefully finery process units requires 
considered. Power { , 7 long on-stream periods with 
duration na comp uni out shutdowns other than 
shutdown, in me fir ti those provided in the eco 
infreg stear rnat nomics of the unit's design. 
Unscheduled downtime is ex- 

tremely costly and is the pri 
mary reason for inclusion of 
standby equipment at critical 

service points in the process. 
Failure to provide standby 
or emergency, electrical power 
has often been responsible for 
the shutdown of process units 
when the unit was otherwise 
i operating efficiently at capac- 
Linter 10s ity. Emergency electrical 
ditions and equipment can frequently be 
ircuits, motors justified as initial plant invest- 
synchronous motor ment, when this investment is 
nts charts using alter weighed against the high cost 

juipment, Direct cur of unscheduled downtime. 


er t 





voltage. Simultaneously the selector 


Ee 240. 3PH.G6O0CYCLE 


a 


relay (1) is de energized opening re 
versing contacts (3), proper emer 
gency voltage closes contacts (4) and 
nes supplies all circuits of the instrument 
c 


SOL. VALVE panelboard 


On loss of normal 240-volt, 3-phase 


NoRM 
YORMAL power to the four motor-operated valve 


240-!120V 
SINGLE PH, 


circuits selector relay (2) is de ener 
vized whic h opens the contact and de 
Y energizes the solenoid and opens steam 
to turbine valve. In a similar manner 








contacts {9} opens and contacts (6) 
closes which supplies power to the 
four motor-operated valve circuits, On 
return of normal voltage to either or 
both selector relays 1) and (2), the 
relays open the coil circuit of the 


emergency contactors and close the 








normal contactors automatically, Indi 





cating lights on the motor-operated 
valve circuit warn the operator of the 
return of normal power Normal lights 
indicate the return of normal 120-240 





volt service The solenoid operated 
steam to turbo-generator valve is then 
reset and the system is prepared for 
another power failure 
{ short time lag in rise of generator 
voltage and the proper design f sole 
noid operated steam valve coil and 
relay coils will not permit automatic 
throw-over during voltage dips of the 
Figure 2 Emergency Electrical Power Installation normal power Phe Severe conta 
tors (3). (4) and ry, 16 ire me 
chanically interlocked to prevent any 
ign can be made and separate parts lation should be capable of sustaining possibility of a connection between 
in be utilized to fit almost any emer contactor and relay coils during maxi normal and emergency services 
ency power problem. The installation mum starting current demands. Low Selective relays (1) and (2) were 


erves 2M)-volt ‘pha e, Of ycle power or slow generator voltage regulation required because the two normal dif 


to motors of motor operated valves will result in 1 huntin or pumping ferent voltages are from separate feed 


md 120-140-volt ingle phase, 60-cy effect. The turbine governor should be ers. In this design. loss of either serv 
‘ irrent to a separate panelboard, capable of close speed regulation to ice operates the turbo-generator to 
designated as the instrument panel ivoid high voltage when the solenoid supply the respective voltage or loss of 
board, The | t circuits in this »perated steam valve snaps open on both operates the turbo-generator to 
panelboard rve t ind powered loss of normal power A small manual supply both voltages simultaneously 
telephone j ten ilarms. all steam valve is installed to by pass the These emergency turbo-generators of 
mntro nd i tems. instru solenoid steam valve. which permits required capacities usually 10 te 25 
ind aircraft sufficient steam to keep the turbo-ger kilowatts are normally small and 


in back of the 


he motor thereby ready for immediate service control panels where the complete 


n to pro erator heated and rotatin slowly often can be located 


the neces The %-phase requirements of the installation can be made compact 
d because motor-oper ated valves determined the thereby reduc ing i stallation costs 
ace qu ck electrical char icteristics of the renera { omplicat ons should be voided The 
y imposs tor and the addition of the 240-volt to design should incorporate the mMimum 
d indicat 120-240-volt single-phase transformer number of relays and contactors re 
was required to supply the instrument quired for quick and reliable operation 

vard circuits. Individual circuit An emergency installation providing 

on is afforded by circuit break 10 kilowatts at 120-2) volts. single 

ich type of load. The genera phase. 60 evcle, either manual or auto 

protected by its built-in equip matic, serving a few required lights 

d the matt enerator external important recording ind indi ating in 

reaker These breakers also struments. the alarm system and essen 

solate the separate circuits tial process controls during stand-by 

nerator in case of faults and change-over 0 nt plete shutdown 


maintenance will [ve _) 


ment panelbo ‘ resi normal 120-volt power to or entire 

tion of enerato t ! hye t ! t panelboard the solenoid quired t turn to n-stream op 
made realizir t nee betwe t team valve is de-energized. the ' non , important rehnery 
renerator vol ” me t I per and the turbine speeds up 


former vo é the reg ed rpn enerating proper 
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SINCE THIS series was begun, the thermochemical 
properties of a large number of compounds have 
been presented: paraffinic hydrocarbons, 
monoolefinic hydrocarbons," cycloparaffinic hydro- 
carbons,*' aromatic hydrocarbons,** acetylenic and 
diolefinic hydrocarbons,** combustion gases,** sul- 
fur compounds,** halogens and halogen acids, 
chloromethanes.*’ cyanogen compounds,”* and the 
oxides of nitrogen.** This paper now presents the 
data for some oxygenated hydrocarbons — for- 
maldehyde, acetaldehyde, methanol, ethanol, ethy]- 
ene oxide, and ketene. 

Dr. Kobe is a professor of chemical engineering 
at the University of Texas and Mr. Pennington is 
the 1949-1950 Celanese Corporation fellow in 
Chemical Engineering there. 


TABLE | 


Reported Heat Capacity Data for Some Oxygenated 
Hydrocarbons 


Temperature 


Compound Range Workers 


Forma 2 I pectroscopne Matsen and Hamner 
ys 5 Thompeor 


Stevenson and Keact 


Shaha 
Smith 


Morris 
Pitaner 


Godnev and Mor 
Gunthard and He 
Giaque and Gord 


Kistiakowsky a 


[lr 


TABLE 2 
Free Energies of Formation, Heots of Formation, Heats of Com- 


bustion, and Molecular Weights of Some Oxygenated 
Hydrocarbons, at 25 C. 


H« 


al ¢-mole 


G i 
cal. ¢-mole al 


He? te Hut) gas 


( ompound & mole COe gas COs gas 


THERMOCHEMISTRY 
for the 


Petrochemical Industry 


Part Xlll—Some Oxygenated Hydrocarbons, 
C. and C 


ry 
in I presents sources of heat capacity data for 
formaldehyde, acetaldehyde, methanol, ethanol, ethylene 
oxide, and ketene. The temperature range, method of deri 
vation of the data. and reference is given in each case 
The data presented for formaldehyde were derived from 
the results presented by Hamner and Matsen na prog 
ress report for the Fellowship in Chemical 
Physics at the University of Texas, These data were pre 
Thompson“ 


Celanese 


sented as an improvement on the results of 
and Stevenson and Beach,"* and were therefore given pref 
erence in this paper 

In the case of acetaldehyde, the latest data available, 
Pitzer and Weltner, 
results presented here, These authors made a new vibra- 
assignment, using the original data from which 

and Thompson and Harris*' had made assign 
resulting thermodynamic data into 


those of were used to obtain the 


tional 
Morris 


ments, which bring the 


TABLE 3 
Heat Capacities of Some Oxygenated Hydrocorbons 
cal./g-mole * “C. 


Ethylene | 
Oude 


Formalde- | Acetalde 


hyde hyde Methane! Ethanol Ketene 


8.281 2 34 10.27 75 7 10.93 
8.301 J 10 43 7.36 11.29 
a4) ‘ 10.78 59 11.43 
2 ON 0 12.93 

14.65 


TABLE 4 


Heat Capacities of Some Oxygenated Hydrocerbons 
cal./g-mole * “K. 


Ethylene 
bthane Oxide 


tormalde Acetalde 
hyde hyde Methanol Ketene 

‘ 10.93 
11.2 

‘4 14 
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Heat Capacities 


these data are 


tf an equilibrium mixture of as 


ociated moles 
f associat 


emperature The 


resented here 


the data 


rnicte 


Figure |. Heat cape 
ity curves tor Forma 
dehyde, Acetalide 
hyde, Methanol. Eth 
snol. Ethylene Onid 
and Ketene 


numerou 


TABLE 5 


of Some Oxygencted Hydrocarbons 
Btu. /ib.-mole* fF. 


bthylene 


Methanol bthanel (asde 


ri luta 
between hydrogen and ethanol 
issignment mentioned above 
too well with experiment 
ileulated data for 


calorimetric data cited i" 


methanol whicl 
considered is ipparent heat 
sociated and 
ile Methanol definitely 


Vapor state al near saturatior 


hows evi 


ised in obtaining the result 


the subject of considerable re 
ible 1. Aston® made calculatior 
Brickwedde. Moscow 


mad later 
revised resu 
nted here 
the 
Numero 


Hhifferent 


TABLE 6 
Heat Capacities of Some Oxygenated Hydrocarbons 
Btu. /ib.-mole* &. 


Ethylene 
tthanel Ovide 


Acetalde 
byde 


Methanol Ketene 


TABLE 7 
Enthalpies of Some Oxygenated Hydrocarbons 
cal. /g-mole 


bormalde Acetalde 
hvde hyde 


Ethylene 
bthanel Oude 


Ketene 


Methaael 


stiakowsky and Rice 
ted heat « ipacity into agreement with their expe rimental 
sult However 


vised data do not result in 1 value for entropy 


made revisions to bring the calcu 


Giaque und Gordon find that their 


which 
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Figure 2. Relative Enthalpies of Formaldehyde, Acetaldehyde, Methanol, Ethanol, Ethylene Oxide and Ketene 


ym parison heats of combustion, and molecular weights 
} 


Both of the papers mentioned ire given in Table 2. being 

mental work is required lo Selected Value of Chemical Thermodynamic Proper 
of the National Bureau of Standards 

The molar heat « ipacities on ill ten perature s¢ iles are 


it ’ il formation 


yr taken from the comy ilation of 


t that 0 expel! 
very accurate ata may be obtained for ethylene oxide 
Arnold’ has ied all the papers listed in Table | and 
presents data essential agreement with that of Godnev presented in Tables 3. 4. 5. and 6. the fundamental data 
ind Morozov These data were used in 
of the values presented for ethylene oxide in this paper The data on the Centigrade 
for ketene o illustrate graphically the relationship of heat capacity 


the preparation ' ill case havine been presented on the Kelvin scale 
} | 


scale are plotted in Figure |] 


There are no calorimetric data available 
Dravtor and Thompson present calculated data fron 
to “AW Kelvin but there is some contusion as to the TABLE 9 
oO TTT rents he « pres te« ! 
ble vibrational ignment lata preset I i Enthalpies of Some Oxygeneted Hydrocerbons 
paper were ¢ aleulated from the assignment of Hal Bru. /ib.-mole 
ind Williams.'* 
latest available data for | ts and free energies ¢ Fermalde- Acetalde Ethylene 
hyde hyde Methanol Ethane! Onide Ketone 
TABLE 8 
Enthalpies of Some Oxygenated Hydrocarbons 
cal. /g-mole 


bermalde Acetalde Ethylene 
hyde hyde Methane! Ethanol Onde Ketene 





TABLE 10 TABLE 12 
Enthaipies of Some Oxygencted Hydrocarbons Mean Heat Capacities of Some Oxygenated Hydrocarbons 
Btu. /ib.-mole Btu./ib.-mole * fF. 


Formaide Acetalde 
hyde hyde Methanol 


Methane 


Fthanel 


Ethane hetene 


TABLE 11 TABLE 13 


Meon Heat Capacities of Some Oxygenated Hydrocarbons 


Capacity Equations for Some Oxygenated Hydrocarbons 
cal./g-mole * C e. The « et ced ‘ 


beormalde Acetalde Ethylene 
hyde hyde Methanol bthenol Oude Ketene 


ERROR 


Max Ave 
( ompound 


4.10 Range Percent Percent 
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ind temperature erve as a 
comparisor o " the 


ompour iis 


several 


four temperature 


cepoint 


nthaly ‘ relative i the 
| } 


, heen chosen the base tem 
enes of paper 
1} ilies 


the « 


equations for each t the compoun 


1 COMpe ind there are equati 


! temperature “4 ales 
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MOORE PRODUCTS CO 


wv Pen AOL he a Pa s 


Figure 1. M/ P Control Station (size 4'—x4°4 
inches). The center pointer always indicates 
the value of the process variable. The small 
pointer—which operates at the periphery of 
the dial—indicates: either 1) the control 
point setting, or 2) the valve pressure 


-— 2 

oi casual observer is impressed 
by the 
graphic control panel. He may be sur- 
prised, however, to find that it is often 
install a 


attractive appearance of the 


less expensive to graphic 


panel than to install a conventional 


panel. On the other hand. refinery 


men soon learn that the operational 
advantages provided by graphic-panel 


instrumentation are the underlying 


. , 
her, 1950 1 Gulf 


Publishing ( 


THE “GRAPHIC PANEL” system of instrumentation. long known but 
little used until] the past year or so, is finding increased application 
in process plants. The reasons behind this trend include operating 
and investment factors and the development of adequate compact 
instruments that can be mounted upon a graphic panel of convenient 
size. Many new installations are under construction. In July, 1950. 
plants on stream utilizing graphic panel control include the fol- 


lowing: 


Continental Oil Company. Denver, Colo., Thermofor catalytic cracking unit 


(Lummus), 4800 barrels per day. 


Cosden Petroleum Corporation, Big Spring, Texas, Fluid catalytic cracking 


unit (UOP), 6000 barrels per day. 


Deep Rock Oil Company, Cushing, Okla., Fluid catalytic cracking unit (UOP), 


$000 barrels per day. 


Globe Oil and Refining Company. Lemont. Ill.. Fluid catalytic cracking unit 


(UOP), 6000 barrels per day. 


Old Dutch Refining Company, Muskegon. Mich., Platformer (UOP), 1500 barrels 


per day. 


Rock Island Refining Company. Indianapolis, Ind.. Complete refinery. including 
Fluid catalytic cracking unit (UOP), 10.000 barrels per day. 
The Standard Oil Company (Ohio), Lima, Ohio, Vacuum unit (Lummus), 9000 


barrels per day. 


The Standard Oil Company (Ohio). Lima. Ohio, Furfural unit (Lummus), 20,000 


barrels per day. 


Wood River Oil & Refining Company. Hartford. Ill., Fluid catalytic cracking unit 


(UOP), 7500 barrels per day. 


Graphic Panels in Operation 


reasons for the growing acceptance of 


these panels 

The 
ture” 
more elementary 


idea of a “graphic” or “pis 
control board is not new. In its 
forms, the idea has 
heen present in the electric power field 
industry for 


The early “pi 


and in the oil-refining 


eight or more years 


ture” panels were simple flow dia 
grams, with practically all the instru 
ments located at one side of the pi 
Until further 


development was retarded by the lack 


ture. two years ago 


of control instruments small enough 
for mounting within the flow diagram 
These (414 
inches x 454-inches ) enabled the panel 


instru 


new small instruments 


designer to loc ate the control 


ments for the process variables at 


their corresponding points in the flow 
diagram 

In September, 1948, the M/P (mini 
ature-panel) control station, shown in 
Figure 1, 
conjunction with the remote-set pneu 


Figure 2 


was developed for use in 


matic controller. shown in 


_—____- 


Figure 2. Remote-Set Controller \size 834 x 

339 inches diometer). This instrument oper 

ates on ao balance of air pressures, without 

the use of levers or linkages. The two needle 

valves provide adjustment of the throttling 
range and reset rote 


mpany Publication 


With this combination, the graphic 
with all its 
has materialized 


panel of today opera 
tional advantages 

For a number of years, the trend in 
refinery engineering has been to build 
units with small storage capacities be 
with and 
This 


reduces the 


greater 
type of 
during 
recognize an 
that is 
developing and can correct the condi- 


tween stages, but 


greater thruputs unit, 
however time 


which an operator can 


indesirable process condition 
tion before a minor upset becomes a 
major shut-down. These units require 
measuring and controlling instruments 
that are both fast The 
graphic control panel and its field 
mounted components provide this type 


and reliable 


of control 

Part of the widespread interest and 
control 
board results from advantages other 
than operational, The control room 


acceptance of the graphic 


for a modern, compact graphic panel 
ean be much smaller and less expen 
sive than the control room for a con 
ventional panel, For example, the cost 
of the graphic-panel control room at 
The Standard Oi! (Ohio) refinery was 
only one-third as much as the esti 
mated cost for a control room housing 


a conventional panel. Other advantages 
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,.* : 


readil 
stem 
Phe 


equipment are 


setting the process 
ost critical 
ndicated at 
tation 
Rehnery 


ndar 


proces 


level 


This shows the 
gas concentration section 


4 At Rock Island Refining Company plant 


bock of the graphic panel 


calicnadsdiden a te ee. 





COrres|y. ndir 


Figure 3. At Globe Oil 
and Refining Company 
Piont. This typical ex 
ample of a modern 
graphic panel is used to 
control a 6000-boarrel 
day UOP Fluid catalytic 
cracking unit 


switching 
I ire usually 
diagram, at points 


» the actual location of 


ip} 

liquid level 

ited on the 
The 

ictual 

means 
This 

the tput ot 


learly indi 
raphic symbols 
indicator simulta the 
the process sseis Dy 
illuminated colored plate 


positioned by 


Figure 6 The photograph below shows two M P stations and con 
trollers, as seen trom the reor of the pone! 





the pneumatic transmitter measuring 
the actual liquid level 
of the 


reactor-regenerator 


The positions 
valves in the 
also indi 


two large slide 
unit are 
ited by means of similar equipment 

Visible and auditory alarms are pro 
vided to alert the operator when criti 
deviate bevond 


al process variables 


desired limits, The auditory alarm may 
be reset immediately by the operator 
(located at 


flow 


but the visible alarm 
the proper place in the graphic 
lighted until the 


If a second criti 


dia ram remains 


problem is corrected 
eal variable deviates beyond its limit 
iunother visible alarm will be initiated 
and =the will 
calling the operator's attentior 


iuditory alarm sound 
igain 
to the new complication 

of the Globe 


multi-pen 


On eacl wins Refinery 


panel there are recorders 
which make a record of those process 
variables useful for operational and 
counting 

Special 


rangements can fb 


purposes 
interlocking instrument ar 


made more com 
pact and less complicated when graph 
ic-panel instrumentation is used, in 
stead of conventional instrumentation 
let us 
(shown in 


Huid 


instrument 


consider the graphic panel 


Figure 3) controlling a 


catalytic cracking unit Special 


irrangements have beet 
ised to obtain optimum automatic con 
increase safety, For 
controlled flow of 


the conversion 


trol, as well as to 
example, with a 
raw oil into the reactor 
of charge stock is dependent on the 
depth of catalyst in the reactor. The 
level of the 


2 pneumat 


catalyst is determined by 
controller. 
positions a large slide valve in the line 


level which 


carrying the spent catalyst to the re 
renerator 

Under normal operating conditions 
vith flow in the proper direction, there 
sa differential pressure of about 5 or 
6 psi across the spent-catalyst slide 
ilve \ process 
equipment failure, could 
How and shut down the entire catalytic 


serious upset, or 


reverse this 
cracking unit. To prevent such an o¢ 
interlocking instrument 
The differential 
pressure slide 
dicated continuously on an M 


currence an 
irrangement is used 
V ilve Is in 
P sta 


tion at the control panel The control 


across the 


point of an on-off pneumatic controller 
s set at a safe value (approximately) 
When the 
above the con 


yn-off contzoller 


> psi differential pressure } 
different al 
trol-point setting. the 


pre ssure Is 


output air pressure to the 
onnection of the 
With full 
ntroller functions 
If the differential 
control point 


ipplies full 
ur-supply reactor 


level controller 1ir-supply 


pressure the level c« 
nterlerence 
helow the 
Mf controller cuts off 
to the level controller 


iir s ipply is 7eTO the pneu 


IN CONTROL 
ROOM 


AT PROCESS 





Figure 5. Control Circuit for a Temperature Application 


IN CONTROL 
ROOM 


KS) 


M/P STATION 


AT PROCESS 


: 


UT-OFF 
RELAY 


CONTROLLER <> 


. 7 
Ge 
{| 


FLOW TRANSMITTER 


—_— 


Figure 7. Control Circuit for a Flow Application 


outpul of the level controller 
also becomes zero, and the spent-cata 


order to 


lyst slide valve is shut, in 
prevent a reversal ol flow “ hie h mi rht 
damage the unit 

The air 
regulator on the M/P station is super 
vised in the same manner, so that even 


slide 


same 


supply for the pressure 


when the valve is manually 
loaded, the 


present 


salety feature is 


The temperature in the reactor is 


determined by a pneumatic controller 
which positions the slide valve in the 
line carrying regenerated fuid-catalyst 


to the reactor. The How through this re 


ie 2 


Figure 8. For installe- 
tion at the process, the 
remote-set controller, 
with o cut-off relay and 
air set, is often mounted 
in @ weatherproof hous 


because it has the 


renerated-catalyst valve cannot 


be reversed same 
override” protection as the spent-cata 
lyst slide valve 

Whenever the differential 


icross either slide valve drops below a 


pressure 


desired value, an alarm Is sounded and 
a red light on the graphic panel draws 
the operator's attention to the proper 
slide 


low ating an undesirable process condi- 


valve. This ease and speed of 


tion is not present on most conven- 


where a row of red 
side, indicates trouble 


tional 

lights, 

it numerous points in the system, 
Figure 4 is a view from behind the 


panels, 
side by 





—_—____— 


Figure 9. Note dota 
in table below 


6 SECONDS PER DIVISION 


a ™~ 
High speed \ 
Chort Drive} 
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FLOW CONTROL TESTS —Controlier Located: 1) At the Process, 2) In the Control Room 


LOCATION OF SETTINGS 


Recovery 
Caontrotler M P Station Throttling Reset Tiene 


with 
use controllers 


board 


change Process variables 


time-constants 


uunted on the while 


pane! 


constants use con 


the 


time 


those with short time 


trollers mounted at process, to 


vercome transmissior lags 


Temperature liquid level and pres 
sure are examples of process variables 
long time 


transmission time 


that are characterized by 


nstants: theretore 


! 
lags are usually unimportant Figure 


s a schematic diagram of the entire 


trol circuit for a typical tempera 


shows a 


re appli ithor bFigure 0) 
e-up of two Nl 


ontre 


P stations and their 


nel-mounted ¢ llers 


Wher process 


however, as il 


vat able has i 
the 


the transmission time-la 


mportant for optimum 


ire 7 is the schematic dia 


1 of a typical flow control appl ca 


nm Transmissiotr time-lags are elimi 
nated by 
it the 


df 


the complete cor trol 


process with the « 


the M P station 
With contro 


pneu 


having 
mtrol 


om 


cess ‘ 
itically seals 
mtroller to 
hve operator desires to lo 
! Figure 8 she 
cut-off rela 
enclosed in a 


r mounting at 


that 


mounted at the 


Reliable field data indicate 
pneumatic controllers 
process instead of in the « ymtrol room 
throttling 


least 


can use narrower ranges 
faster 
fast lr 


range- 


and reset rates (al hive 
vem ral narrower 


ind faster 


times as 
throttling 
better control 
the 


reset rates 


with less de via 
point 


controller is 


mean 


control alter a 


Wher the 
the pre 


tion trom 


load change 
CESS a very wide 


mounted at 
and reset rates can 


these 
flow 


range of throttlir 


he used. In contrast settings are 


cor trolle rs 
the 


rsually critical when 


ire mounted at a distance from 


process 

The in | 
(made with a special high speed chart 
the 
liquid-flow application 
illustrate the 
sults locating 
the 
hoard 000 feet away 
has sl 


recorder chart eure Y 


result of tests on a 


which re 


drive) shows 
records 
ovement 


the controller at 


impr 
from 
process instead of or 1 control 
On flow applica 
own that sig 


tions experience 


results. even if 


0 feet from 


nificant 
the « 


the process I or 


improve ment 
ontrol hoard is only 
tests. all trans 
inch tubin \ 


these 


Mission lines Aere 


conventional thin plate orice 
differential- pressure 
used, This flow trans 


mercury and 


bellows-type 


transmitter were 


did 
without any damping 
In brief. the 


ol rraphic 


mitter not use was 
action 
idvantag 


principal 


panel instrumentation are 

is follows 

1) The 
all the 
ind their relationship to each other 
At the VP can make all 


the possible control changes that he 
ind the 


operator cat set il n rlance 


important variables 


process 
station. he 


desires same time. he 


an see the effect of each change on 
the other process variables, He can 


break 


therefore 


in equipmer t 
ind 


prevent a con 


often tell wher 
down is developit 
take 
plete shut-dow1 


he car steps 


super 


ard 


Refinery 1 nd 
tendents whe . oO ol b 
only periodically 
the raph flow sheet u 
quickly tell 
eratin 


New 


entire 


the refinery 


how 


nderstand the 
} 


operators ca 


process i l¢ time 


vorkir 
Symbols and color-coding make cet 


tite 


ecaust 
model 


the panel is like a 


tain the ider ition of instruments 
and process 


The ce 


mmpact 


equipmer I 


mtrol room for a modern 
rapl if panel can fe 


than the 


much 
smaller and less expensive 
control roo 
panel 

The ren 
vised fro re 


vide 


henetits 


ntrollers 
par el 
mtrol 


pro 
which 


improves iow ¢ 


+} : process 





Expansion of 
“L” Type Bends 


THE SIMPLEST of pipe bends, 
the “L” type, is also the most 
important means available to the 
designer who must provide for 
the thermal expansions of proc- 
ess equipment and piping that 
operates at temperatures either 
above or below atmospheric. 
Good layout using this bend as a 
principal component can produce 
process units that approach the 
minimum both of piping and of 
expansion problems. This article 
deals with the methods used in 
calculating such bends 


4 
HE “L” type bend, often called 


right-angle bend, is one of common 


occurrence, Its application is not only 
pipes lying in a 
plane, but is often 
with vertical ves 
such conditions the verti 


relegated to hori 


zontal used in 
making 
Under 


cal expansions of the vessel may cancel 


connection 


some of the expansion of the line 
On the other hand, if the 
old, as with a reflux line, expansion 


line is 


of the vessel will place strains on the 
line. Under unbalanced 
differential hori 
zontally or vertically, the problem of 
determining the equilibriating forces 


conditions of 


expansions either 


and stresses can become involved, This 


is especially true when number of 


similar shapes must be analyzed, each 
differing v 


ment 


some substantial incre 


In order to reduce the analysis of 


such bends to a minimum, use can be 
made of the charts shown in Figure | 
See next page.) 


In preparing these charts right 


angle pipe conne tions were assumed 


This was done to simplify resulting 


mathematical expressions. In order to 
take cognizance of the effect of radius, 
and differential expansions, extremely 
cumbersome and complicated charts 
would be required. Fortunately such 
refinements are unwarranted, ex ept in 
extreme where experience 
that 


would be required 


the cases, 


dictates more precise analysis 

From the writer's past experience, it 
has been found that with a radius of 
bend of pipe diameters, and 
lengths on each side of bend of 20 to 


25 pipe 


hve 


diameters, excellent results 


through use of charts 
shown in Figure 1. In many instances 


these distances could be decreased to 


were obtained 


15 times pipe diameters without ma- 
terially affecting equilibriating forces 
and those determined 
from equations listed in this article 


moments from 

When weld ells are used, equilibriat 
ing forces and moments when deter 
mined from Figure 1, will generally 
be higher. This is due to the fact that 
weld-ells possess considerable amounts 
of flexibility. However when the 
lengths on each side of ell are 25 or 
or more pipe diameters, flexibility of 
weld ells may be ignored, In general 
then, equilibriating forces due to ex 
pansions as determined from Figure |, 
will generally he lower w hen hive di 
ameter bends are used. and somewhat 
higher when weld ells are used, For a 
quick analysis, the chart gives satis 
factory results 

When using graphs it is necessary to 
determine two relationships, namely, 
the ratio of the two expansions, and the 
ratio of the two sides, With these val 
mo 


direct 


ues known 


ments and 
forces can be deter 
mined readily, Since 
the 
charts 


relationship of 


lines in the 
are straight 
any 
the variables beyond 
the range of values 
indicated can be de 
termined readily. by 
extension of these 


lines 


As an illustrative example, consider 
flexure of six-inch, Schedule 80 pipe, 
le ngths b” and “— 
200), loo 


are res pec 
Modulus 


expansion 


where 
tively and inches 
of elasticity is 22.5 10 
b” is OS inches 
1.00 inches. The 


ratio 


expansion “a” 
ratio of “b/a’ 2, 
of the two displace 
ments, is also equal to 2. Moment of 


of the hend is 40.5 


while the 
inertia inches 
fourth 

From Figure |, multiplier for Mas 
is 0.589, for Mg, multiplier is 0.665, 
and for Men. 0.834. For direct forces 


H, and V, the coefficient are 1.52, and 


OD MaH@ce?s ¢s2b +25. 
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0.625. The equilibriating forces and 
moments can be determined as follows: 


6 * 22.500.000 & 40.5 
10.000 
323,000 ine Pp 


unds 


500,000 * 40.5 
10.000 


364,000 inch pounds 


500.000 4.5 

10,000 
157,000 inch pounds 

200,000 40.5 

000,000 


152 


8300 pounds 


-? 500.000 5 


1.000.000 


x 0.62 3400 pounds 


When 
sired for moments and direct forces, 
listed may be 

gives necessary 


more precise values are de- 


below 
the 


the equations 


used. Figure 2 


dimensions 
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It will be 


determine the 


observed that in order to 
necessary values, a 
simultaneous solution of three equa 
necessary to 
using 
the above equations. Thus if the values 


and b 


I and expansions x 


tions is necessary. It is 


maintain consistent units when 
for “a” are expressed in feet, 
then | and “y” 
must also be expressed in foot pounds, 
feet to the fourth, and in feet respec- 
tively 

Ihe value of K in the above 
flexibility constant for 


bends and is shown in Figure 2 


equa 


tions is the 


Note Figure | on following page) 
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BUSINESS IN MOTION 





Te ner Colleague on plist LRititieed aon 


@ Quite a number of years ago Revere coined the 
phrase “Bubbles have teeth.” This refers to the 
fact that what is called air entrainment is highly 
damaging to condenser tubes. Bubbles carried along 
with the cooling water set up a strong disturbance 
in it, disrupting the film that should protect the 
metal, and actually seeming to eat away the tube. 
The oxygen contained in the air bubbles also is de- 
structive. Fortunately, the effects of air entrainment 
on condenser tubes are sufficiently distinctive to 
permit Revere Research to detect the trouble by 
examination of short lengths 


cated the defect, a stream of bubbles being easily 
seen pouring out of a gasket. The water was flowing 
past that gasket with sufficient velocity to suck air 
in, and was moving too fast to leak out. 

In another instance, a few samples of failed tubes 
from an oil refinery (located almost 3,000 miles 
away from the utility) were sent to Revere’s Re- 
search Department. The refiner was told that his 
trouble was due to bubbles. Again, a check of the 
condenser showed nothing. The water inlet and out- 
let lines and all gaskets and bolts seemed to be per- 

fectly tight. Here was another 





cut from tubes that have failed 
before their time. 

Thus it happens that every 
once in a while the Research 
Department in Rome, New 
York, working through the 
Technical Advisory Service, is 
able to say that there is air leak- 





ing into a condenser it has never 
seen, in a far-off state. The 
problem then is to seal the water 
system against the entrance of 
air. This is not always an easy 


puzzler. But once again it 
seemed plausible to assume that 
air was being drawn in where 
water velocity was high enough 
to create a suction. The search 
finally went all the way back to 
the water pumping station, 
where two cracked castings 
were located. Air sucked in 
through two tiny cracks was 
enough to do a lot of damage; 
bubbles do indeed have teeth 
You can see that Revere 








task, and it is one that the 
Revere Technical Advisory Service is glad to tackle 
together with the customer if asked to do so. After 
all, we want our condenser tubes to last as long as 
possible; that’s what makes customers happy, and 
builds and preserves our reputation as producers 
of fine tubes 

In one such instance of bubble trouble, the opera- 
tor, a public utility, could find no visible sign of a 
leak. Checking and tightening every bolt and seal 
produced no results. Finally it was decided to put 
plate glass windows in some of the inspection plates, 
in order to see what was going on inside. This lo- 


wants its customers to be satis- 
fied, and to that end sometimes goes to great lengths 
to look into conditions for which it may be in no 
way responsible. This attitude is typical of Ameri- 
can business; every company rightly regards the 
satisfied customer as a precious asset, the source 
of orders that support the business and its em- 
ployees. Therefore it is suggested that if any prod- 
uct you buy for use in your business is not com- 
pletely satisfactory, let the supplier know, even if 
you are sure the trouble is not his fault. He will 
be glad to cooperate with you in a search for 
satisfaction. 


REVERE COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 


Executive Offices: 
230 Park Avenue, New York 17, N. Y. 
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The MONTH... 
INDUSTRY 


in the 


Cities Service Refining 
Division Headed by Haugen 


Oil Companies Announce 
Wartime Employe Benefits 


New 


Government Orders Boost 
In Buty! Rubber Output 











Your Progress and Oil Progress 
Radium Used by Sun LEN. 
To Measure Catalyst go hand in hand 











Above is one of the designs used by the Oi! In 

dustry Information Committee to promote and 

popularize Oil Progress Week of 1950, October 
15-21 


Socony British Subsidiary 
To Build Thames Refinery 


Vacuum Oil Company, a Br 
Vacuum Ohl ¢ npany 


take! r 4 


sidiary § Sox 


American Chemists Create 
High Polymer Division 
Professor Carl Shipp Marve 


Texas A&M Symposium 
On Process Instrumentation 


Stanolind Senior Engineer 





PENBERTHY REFLEX 


EMPTY SPACE 
SHOWS 


SHOWS 


Youcan't misread the Penberthy Reflex 
Liquid Level Gage . . . if prevents 
mistokes. Due to a simple, invariable 
optical principle, the empty space 
always shows white .. . the liquid 
black. In addition to standard units, 
Penberthy Reflex Goges are fabri- 
cated to customers’ specifications from 
special alloys to meet unusual corro- 
sive, pressure and temperature con- 
ditions. Write for new Catalog No. 35, 


PENBER Siege) t] 
. ] 
Nh 


A simple jet pump operated by air, water 
or steam. Has no moving parts needs 
no lubrication. Will not get out of order 

weor is not appreciable. Reliable, 
noiseless, compact, convenient and initial 
cost is very low. Made in bronze, iron and 
wide variety of materials that successfully 
withstand corrosion, contamination and 
high temperatures. Special units developed 
Write for 


unusual conditions 


Catalog 34 


fo meet 


Operated by air, gos, or steam 
pressure, pumps (without clog- 
ging) any liquid that will flow 
through pipes. Lifts fluid from 
lower level and discharges 
against pressure approximately 
equal to operating gas pres- 
sure. Operates automatically by 
ejector that exhausts the vessel 
. . « drawing in liquid . . . then 
90s pressure pushes it out. Ejector 
and its control valve not in con- 
tact with fluid pumped. Corro- 
sion proofing easy. Write for 
Bulletin 5030. 





PENBERTHY Exrgeloscon Proof 


solvent vapors, metol 
bon black, naphtha, 
alcohol, groin dust, 
acetone, lacquer, coal 
and coke dust, etc. 
Made of copper and 








PENBERTHY ALSO MANUFACTURES A COMPLETE LINE OF LIQUID LEVEL GAGES IN BRONZE, IRON, STEEL AND ALLOYS 


Pieseaal]| 


PENBERTHY 
DETROIT 2, 


Established 1886 


INJECTOR COMPANY 


MICHIGAN 


Cenadian Plant, Windsor, Ontario 


4290 


bronze throughout, this 
pump is corrosion 
proof, durable, thor- 
oughly dependable. 
Write for Bulletin 
4929. 





Motor and switch 
totally enclosed, this 
pump hos Underwrit- 
ers approval for Class 
1, Group D, and Class 
li, Groups E, F and G 
. hoezardous locations. 
These include gasoline, 
dust, natural gos, car- 





For Pressure Maintenance Sun Oil's new instal- 
lation of three Cooper-Bessemer GMV-10 Turbo- 
flow gas engine-driven compressors. 





Sun Oil's new field plant makes 
available about 8,000,000 cubic feet 


of high pressure gas for return to 


for the SUN Oil COMPANY the oll producing herisen . . . and 


AT JAMESON FIELD, WEST TEXAS recovers up to 30,000 gallons of nat- 


ural gasoline and butane-propane 


fractions daily. 


Here, in this modern plant, Cooper- 





Bessemer units team up for highly 


Compressors 


New York Washington Bradtord, Pa. Parkersburg,.W. Va San Francisco, Cal. Seattle, Wash. | 
: 














PARTNERS PULL TOGETHER 


For Dependable Low Cost Operation 


For Electric Power Generation are these three Cooper 
Bessemer gas engines. Two are 6-cylinder Type GS. 
rated 335 horsepower each: one is a 5-cylinder Type 


GS, rated 280 horsepower. 


efficient performance —three 1,100 
hp GMV Turboflow gas engine- 
driven compressors and three type 


GS gas engines driving generators. 


The selection of Cooper-Bessemer 
Turboflow engines and compressors 
means a saving of up to 25% in 
space, in foundation, in cooling 


equipment and in fuel consumption 


compared with engines of equal 


displacement. 


When your plans call for compres- 
sors or power for pumps or electric 
power generation, check first with 
Cooper-Bessemer, Remember there's 
a complete line of Cooper-Bessemer 
V-angle compressors — GMX, GMV. 
and GMW units ranging in size from 


200 to 2500 horsepower. 


Another kxample 
of 
Lificient Pacer 


at Lower Cost 


by Cooper-Bessemer 


MOUNT VERNON, OHIO AND GROVE CITY, PENNA 


Houston, Dallas, Greggton, Pampa and Odessa, Texas Tulsa 


Shreveport 


St. Louis Los Ar geiles 








The MONTH... 


thon multi-unit gas or 


diesel engine 


inbalanced values acting 


plant 5 | eae 

control valve plugs and their nfluence 
n diaphragm motor 
I egister 

pa able t \ 

to P. G. Mur 
epartment 

Station lexa 

pany affiliation 


attend the bang 


Research Workers Get New 
Standard of Indiana Posts 


Thiele 


Standar } n Indiana 
nade | W i W Ad 
associate dir res and e1 


thers have 


reated positior 
title of assistant 
abolished 


‘ 
1} 


THE OIL MAN'S CALENDAR 


American Society of Mechanical 

— ineers, Industrial Instruments 
Regulators Conference with 

the Instrument vy. 

America, Buffalo, N. Y 

Municipal Auditorium. 

National Petroleum Association, 
Atlantic City, N. J., Hotel 
Traymore. 

Instrument Society of America, Fifth 
National Conference and Exhibit, 
Buffalo, N.Y., Memorial Audi- 
tortum 

American Society of Mechanical 
Engineers, Petroleum Mechanical 
Engineering Division, New Orleans, 

he Roosevelt 


Independent Petroleum Assen. of 
America, Annual Meeting, 
St. Louis. 

American Gas Association Annual 
Convention, Atlantic City, N.J 

National Safety Congress, National 
Safety Council Exposition, 
Chicago. 

Ol! Progress Week 

Natural Gasoline Association of 
America, Southern Regional 
Meeting, Tyler, Texas, Blackstone 
Hotel 


National Lubricating Grease 
Institute, Annual Meeting 
Chicago, Edgewater — 4 "Hotel. 


Fighth Annual Pittsburgh Conference 
on X-Ray and Electron Diffraction, 
Pittaburgh, Mellon Institute for 
Industrial Research 

Soctety of Automotive Engineers, 
Diese! Engine Meeting, Chicago, 
Hotel Knickerbocker 

Soctety of Automotive Engineers, 
Fuels and Lubricants Meeting. 
Tulsa, The Mayo 

California Natural Gasoline Associa- 
tion, 25th Annual Fall Meeting, 
Los Angeles, Ambassador Hotel 

Ol! Industry Information Committee, 
Los Angeles, Biltmere Hotel. 

American Petroleum Institute, 3@th 
Annual Meeting. Los Angeles, 
Biltmore and Ambassador Hotels 


Westoil, New Company, 
Buys Pacific States Refinery 


M 


Indiana Standard Chairman 
Says No Need of Rationing 


~S ’ 
i i 





American Society of Mechanical 
Engineers, New York, Hotel 
Statler 


American Society of Mechanical 
Engineers, 19th Exposition of 
Power and Mechanical Engineer - 
ing, New York, Grand Central 
Palace 


American Institute of Chemical 
Engineers, Annual Meeting, 
Columbus, Ohio, Neal House. 


Pittsburgh Conference on Analytical 
Chemistry and —_— Spectros- 
copy Pittsburgh illiam Penn 
Hotel 


American Society for Testing 
Materials, Spring Meeting and 
Committee Week, Cincinnati, 
Ohte 


Western Petroleum Refiners Associa- 
tion, Annual Meeting, 
San Antonio 
American Society of Lubrication 
ngineers, Annual Convention 
Lubrication Show, Philadel- 
phia, Bellevue-Stratford Hotel. 
National Petroleum Associatio 
Cleveland, Ohio, Hotel Cleveland 
Natural Gasoline Association of 
America, Annual Meeting, Tulsa, 
Mayo Hotel 


American Petroleum Institute, 
Division of Refining, Midyear 
Meeting. Tulsa 

Third World Petroleum Congress, 


The Hague-Scheveningen, 
Netherlands 


American Soctety for Testing 
Materials, Annual Meeting, 
Atlantic City, N. J 


World Crude Increase 
Overrides Venezuelan Drop 


Oil Refineries at Haifa 


Resume Israeli Operations 


Petroleum Rez 


"finer 





Trends of Operations and Changes in Stocks 


m Bureau of ae weekly reports ers from Ame 
tute weekly reporta, whi« are estimates on Bureau of Mines basis 


(All figures in thousands of a add 000) 


Crede OW Gasoline Gaseil and Distillate Resdual Fuel 


Trend, in Predaction Runs te Stecks Preduction Stecks Preduction Stocks Production Stocks 
Week Eaded Daily Stills Daily Week End| Weekly WeekEnd Weekly WeekEnd Weekly Week End 


1949 


ibe 5 : 19,002 

November 26 5,192 5,331 1 . 18,204 

December 24 55 5 18,045 110,164 
18,363 124,270 
17,703 133, S88 
17,839 
18,038 9 
18,704 2,7 7, 07 7, 39 308 
19,626 . 50, 7 41,291 
19,981 2 


20,263 105,793 


mual consumption needs —— hailed §ix New NPC Groups To 
the resumption rehnery operations as 
breaking an economic blockade against Study Oil’s Steel Needs 
heir country ! boring Arab states The newly appointed National Pets 
and by Egypt's fusal to permit Israel leum Council committee on petroleum 
bound tankers | hrough the Suez ndustry steel requirements has named 
Canal six subcommittees to study steel ma 
terials nee¢ | phases of the il 
icthon refining 


Leach Named Executive eee a oe oe 
Vice President of Texaco ansmission, an muse. The re 


estimate re 
f 1950 and 
Asso 
revivet 
nmittes 


urement 1 
taker, vice president n I W. Payne. NPC « 
producing t t Russell B. Brow 


e presider 
Foster Wheeler Appoints 
Equipment yuenre Head 
Wheeler Corporation, New Yor! 


Sinclair Promotes Gardner, 
Other Changes Announced 


J. Gardner, assistant superintendent 
ompany’s East 


transferred 


1950 1 Gulf Publishing Company 


The MONTH 


ec, N 
ntendent 


was superinter 


air’s finery 3 tievville 
eeds rdell at Well 
Hard was process superintendent 
Rubber, Ir at Houstor 
rior ) shutdown in September, 
1946, and | s returnit make ready 


f oper: 
been 

tment at 

An hi » appointed assist 

superintendent, succeeding Gardner 

R. Bunger, formerly assistant to 

slaine, will succeed as head as the 

technical department at East Chicago 


Howe New Superintendent 
Of Refinery at Sinclair 


Robert E. Howe has been named suy 
erintendent of Sinclair Refining Con 
any’s refinery at 
Sinclair, Wy etter 
tive August 1 

Howe was gradu 

| trom the Colo 
rado School of Mines 

1933 with a deg 


hen 


eth 
was transterr ) 
Sinclair, Wyo in 
1936, and was made Howe 
assistant superintend 
in 1945. From 1946 to 1948 he was 
harge of design work on 
t fluid catalytic cracking 
units 
I H. Hausner, who succeeds Howe 
as assistant superintendent at Sinclair 
joined the Sinclair organization in 1926 
at East Chicago, where he was particu 
larly active in working on the develop 
f pressure pipe stills. In 1933 he 
transferred to the Fort Worth re 
1942 to Sinclair as oper 
In 1946 he was appointed 
t superintendent 


ey Hes goer Address 


e Independent R 
America has beet 
Box 5008, Houston 
n Street, Houston 2 
lence should be 
either \ I Smith, vice 
J W Jackson, director of 
rel ns. Association correspond 
It AA's W aishington office should 
l Norman | Meyers, IRAA 


Shoreham Building 


espon 
pon 


Id petroleum congress 
8-JTune 6, 1951, will 
physical operations im 


rrocesses involving 


| 

ns; production of 

m petroleum, their proper 
applications; measurement and 
analysis and testing; construc 
ment, materials and corro 
nomics statistics, and locu 


und others will be pub 
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Th MONTH nery engineering from the Unversity 
e eee f Oklahoma and returned to the Hous 


he also served as head 


ant where 


f the technical department 


McNealy Named Assistant 
By Texaco at Eagle Point 
FE. W. McNealy has been appoint 


lexas 


Becomes Chief Engineer 
With Asphalt Institute 


alter FF. Wint 


‘ 
efit ‘ lepartment in Ne 
August, 1949, McNealy ha 
ome gemautod lent of the 


 aspe Wy works 


Cities Service Oil Names 
Bartlesville Refinery Head 
\W i | ( avens. former] assist 


Asphalt Paving Tonnage Up, 
New Members Join Institute 


Assistant Chief Engineer 
Named by Cities Service 


Sinclair Superintendent Texaco School Studies 


Heads Hartford Operations Diesel Engine Research 
i ‘ I . ! tes at I ‘ 


} i Bea ‘\ 


Six Fill Executive Posts 
in New Texaco Promotions 


McCray 


‘ 


Gustav Eglofi Honored 


br Gt 
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THIS MAN IS DELIVERING A 


Arthur G. McKee & Company has the men, the experience and the resources 
to undertake petroleum refinery and iron and steel plant projects 
of any size in any location 


ARTHUR G. & COMPANY 





at We i 


DESIGN, ENGINEERING AND CONSTRUCTION FOR THE PETROLEUM REFINING AND IRON AND STEE INDUST 


ENGINEERS AND CONTRACTORS + ESTABLISHED 1905 
2300 CHESTER AVENUE, CLEVELAND 


30 Reckefeller Plaza, New York, N. Y. 











dated Edison Com UJ. S. Oil Product Tax 
York. March lato. Levies Jump from Year Ago 
nan Hackermar ff the Federal tax on os } 


ect $ il products 


| 
chairman : the soared during July from the same mont! 
a year ag according to a monthly re 
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Further Plant Facilities Contemplated 











Reserve Calls Engineers 
From General American Unit 


| } ‘ t 


The advisory committee for the North Snyder, West Texas, gasoline plant to be managed by 
Sunray Oil Corporation for 35 operators, has let contracts for pipe line construction and has announced 
thot the $6.8 million unit will be equipped to produce iso-butane. The committee, shown in the 
picture, includes, left to right, seated: R. W. Johnston, Cities Service Oil Company, Bartlesville; 
A. V. Murray, Sunray; H. W. Manley, chairman, Sunray; E. A. Brown, Lone Star Producing Com- 
pany, Dallas; Helen Wells, committee secretory, Sunray; J. C. Birdsall, L. M. Lockhart, Corpus 
Christi. Standing: D. S. Wallace, Fullerton Oil Company; J. R. McMillan, Fullerton Oil Company, 
Pasadena, Colif.; L. G. Rodgers, Sunray; J. M. Kindle, Lone Star; M. R. Lents, Scurry Natural Goso 
line Company, Houston, and J. A. Craig, Skelly Oil Company, Tulsa 
Corrosion Engineers Hold The Vaughn and Taylor Construction Company of Wichita Falls, Texas, will lay approximately 
130 miles of low-pressure gas gathering lines from 30 inches down to 4 inches in size, preparatory 
1951 Meeting in New York to construction of casinghead gas plant proper 
Plans for the 1951 « ‘ The committee is negotiating with The Fluor Corporation for construction of plant processing 
bitior f the National As at facilities. The unit is designed to process approximately 50 million cubic feet of gas per day and 
rrosion Engineers are we ‘ " with 70 percent propane extraction will produce approximately 420,000 gallons per day of liquid 
cording to Gener products 





DAVISON MICROSPHEROIDAL 
CATALYST 


In order to serve the petroleum industry’s 
needs for synthetic fluid type cracking 
catalyst in microspheroidal form, Davison 
is installing spray drying facilities in its 
Cincinnati, Ohio catalyst plant. The in- 
stallation is scheduled for completion by 
October, 1950. 

The new equipment includes the larg- 
est spray drying chamber yet installed 
for the purpose of making petroleum 
cracking catalyst. It will be capable of 
producing several grades of catalyst in 
microspheroidal form, each having unusu- 
ally favorable particle size distribution. 

The chamber will be built entirely of 
stainless steel; and with other special 
processing equipment, the catalyst pro- 
duced will equal the high standards of 
quality inherent in all Davison products. 

Now, your requirements for fluid syn- 
thetic cracking catalyst can be supplied 
by Davison in either microspheroidal or 
ground form and you can depend on 
Davison for reliable and cooperative 
service. 
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BEST IN VALVING 


WITH STANDARD TURBINE DRIVES 


On General Electric’s standard Type DP me- 
chanical-drive turbine, the trip-throttle valve and 
the governing valve are combined into one casing. 
This exclusive G-E feature provides a compact and 
neat design which simplifies piping by usually 
eliminating the need for a separate valve in the 
steam line. You get easier operation, too, because 
pressures across the valves are equalized. The 
throttle valve mechanism is ball-bearing mounted, 
and only hard packings are used. 


POSITIVE OVERSPEED PROTECTION 

A bolt-type emergency governor, mounted in the 
turbine shaft, actuates a trip mechanism when speed 
rises 15° above normal. This action trips the 
throttle valve closed, positively shuts off steam 
flow to the turbine. A convenient hand lever 
is also provided for tripping the valve. 
BETTER GOVERNING AND REGULATION 

Working with the DP’s powerful hydraulic gov- 
ernor, the governing valve gives you greater per- 
formance accuracy. The balanced reaction design 


GENERAL 
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reduces valve unbalance to a minimum. Relief 
holes equalize pressure between the valve and the 
guide piston of the seat. Hard packing decreases 
the force required to move the valve, results in 
smoother operation. 


LONG LIFE AND DEPENDABILITY 


The stainless steel stem and nitrided stainless 
steel valve and seat are designed to last for years. 
Maintenance is cut through the use of corrosion- 
resistant labyrinth stem sealing bushings. No soft 
packings are used. An easily removable monel 
steam strainer in the throttle valve chest halts 
foreign material before it can reach valve or steam 
parts. 


Look into a// the features of the standard DP 
turbine. You'll find many extras, such as the valving, 
which can give you the performance and savings 
you want from a mechanical-drive turbine. Con- 
tact your nearest G-E sales office, or write for bulle- 
tin GEA-4955. Apparatus Dept., General Electric Co., 
Schenectady 5, N. Y. 


HOW STANDARDIZATION WORKS FOR YOU 


In the diagram at the left, all shaded parts are in- 
terchangeable on all sizes of DP turbines. Thus, 
it is easy to stock spares, and maintenance costs 
are reduced. All models have standard shaft height 
and coupling fits for easy installation or re-location 
in your plant. Standardization cuts manufacturing 
expense and the savings are passed on to you in the 
form of extra features, usually found only on “spe- 
cial” turbines. 
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Graphic Panels in Operatior 
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ANACONDA Arsenical Admiralty Tubes 
being installed in tube bundle at 
Lemont, Illinois plant of Globe Oil & 
Refining Co. Fortified against 
lezincification by the arsenic content, 
tubes of this ANaconnA Alloy are 
being used with good results in many 
types of petroleum refining and 


other process equipment. 


What technical service 
can Anaconda give you 
on Heat Exchangers? 


EVERY LARGE USER and manufacturer of heat exchangers builds 
up wide experience with tube and tube sheet materials. 

But The American Brass Company serves many such users 

and manufacturers, shares with each their toughest problems, 
makes this wider experience available to all. 


Special laboratory facilities are maintained for this work. 
Detailed records of problems, conditions, findings are 
accumulated. These data, plus the results of continuous laboratory 


and field tests, are used to solve new problems. 


These facilities can help produce the answers to your questions 
suggest materials that will give your heat exchangers more 
dependability, longer life, more value under specific conditions 


We hope you will work with us—let us work with you. Write for 
Publication B-2, “ANaconpA Tubes and Plates for Condensers 
and Heat Exchangers.” Please address The American Brass 
Company, Waterbury 20, Connecticut. In Canada: 

Anaconda American Brass Ltd., New Toronto, Ont. 


For efficient heat transfer ANACONDA 


HEAT EXCHANGER TUBES 
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Shell Metallurgist Describes Platforming Phillips Employe 
Contributes Article Gets a Fat Check 
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ration and actual data 
J, SSE F. WRIGHT. author of the pro t Mas m's idea and pr 
ticle on “Platforming,” page 163, re correct and have resulte 
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G. A. NELSON 


Electrical Engineer 
Also Navy Commander 


Wesley Mason (left), an operator supervisor at Rice Gasoline Plant, is presented a $500 check by 
F_E. Rice, vice president of the natural gasoline and gos department of Phillips Petroleum Company 
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ENGINEERS - CONSTRUCTORS - MANUFACTURERS 
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Manufacturers of 
SPECIALIZED EQUIPMENT 


@ Cooling Towers 
@ Air Cooled Heat Exchangers 
@ Air and Gas Treating Equipment 








AIR COOLED 
HEAT EXCHANGERS 


Producers 
of 
QUALITY 


Specialized Process 


EQUIPMENT 


Specialized Process Equipment Manufactured by 
the Equipment Division of J. F. Pritchard & Co. 





@ COOLING 


TOWERS _+) 





Whenever heat is to be dissipated to the 
atmosphere, you can rely on a Pritchard 
Cooling Tower to do the job more effi- 
ciently and economically at woter sav- 
ings up to 99% over former wasteful 
methods. Pritchard Industrial Cooling 
Towers are available in any size for any 
capacity and are always manufactured 
of highest quality materials. 


Adequately sized and thoroughly engi- 
neered for long life and trouble-free 
performance, Pritchard Towers are guar- 
anteed to meet your peak as well as 
your normal load requirements. Rugged 


structural strength in Pritchard towers 
results from the employment of conser- 
vative standards for both wind and load 
stresses. All Redwood frame members 
are liberally sized with ample diagonol 
bracing and steel ring connectors. 


Both mechanical draft and natural draft 
(atmospheric) cooling towers are avail- 
able from Pritchard to meet your require- 
ments. Experienced field superintendents 
and complete construction crews are 
available to handle field installation 
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GAS EQUIPMENT 





Included in the Equipment Division's 
line of air and gas treating equipment 
are the following: 

HYDRYER* low cost packaged 
dehydration unit using solid adsorbent 
agents for removal or control of water 
vapor from streams of compressed air 
and other gases. Available in standard 
sizes or built to your specifications. 
OILSORBER* prevents fouling of 
adsorbent beds. Also used for removal 
of entrained oils, line condensates and 
dirt from compressed air and gas lines. 
PURIDRYER* highly efficient air 
treater for the purification and positive 
control of temperature and humidity in 
pressured air systems. 


efficiently 

SULPHURSORBER* packaged 
hydrogen sulphide removal unit—amine 
type—for treating gas flows up to 3 
million SCF/day. Economically con- 
verts sour gas into usable fuel. 


HYDROSORBER* packaged gas 
dehydration unit of liquid glycol absorp- 
tion type offering the most economical 
dehydration of gas flows up to 3 million 
cubic feet per day 


MISTRAP* . 
bers designed to 
liquids, dirt, scale, etc., from natural 
gas. Especially suited to main transmis- 


horizontal gas scrub- 
remove entrained 


sion pipe lines 





( HEAT EXCHANGERS __) 





Air cooled heat exchanger equipment 
manufactured by the Equipment Divi- 
sion of J. F. Pritchard & Co. includes: 


QUINTAIR* designed for the cool- 
ng or condensing of steam or process 
vapors, natural gas, jacket water, lubri- 
cating oil, quenching baths and other 
liquids, gases and vapors. Available in 
several types and sizes. A single unit 
may be used for various simultaneous 


cooling duties. Completely prefabri- 
cated and shipped ready for fast, easy 
installation. 

QUINTEX* . . . atmospheric heat ex- 
changer sections (either high or low 
pressure designs) are available in both 
horizontal and vertical types for every 
condensing or cooling application. 
QUINTUBE* . specialized process 
shell and tube heat exchanger. Made 
to order for special applications. 


*Registered Trade Nome 


For Additional Information on Any litem of Specialized 


Process Equipment Described Above, Write for Free Bulletins. 





Dept. No.94 


EQUIPMENT DIVISION 


ipPritchard «.. 


908 Grand Ave., Kansas City 6, Mo. 








PROCESS 
SECTION 


PETROLEUM REFINER 


r 

ine tremendous growth of the oil industry— 
indeed the development of the whole American 
way of life—is intimately, inseparably, related to 
the gradual building over the years of a superb 
technology for the manufacture of petroleum and 
natural gasoline products—fuels, lubricants, road 
surfacing materials, and petrochemicals. Our sys- 
tems of transportation by aeroplane and automo- 
bile are entirely dependent on petroleum products. 
Rail and water transport are to a large degree 
powered with liquid petroleum fuels. The machin- 
ery of our industrial civilization, lubricated by 
petroleum oils and greases, would without them 
grind to a squeaky halt. 

The evolution of this technology has been grad- 
ual though fairly constant. While progress in any 
given year has not always been notable, there is 
probably no single ten-year period that has not 
witnessed an almost amazing record of accom- 
plishment. For instance, catalytic cracking was at 
the fixed-bed stage ten years ago, and not used 
commercially in the mid 1930's. Only a few alkyla- 
tion units had been built in 1940. Large combina- 
tion units for crude distillation, thermal cracking, 
and naphtha reforming were extensively used by 
1940, but comparatively little known in 1930. 

Improvements in mechanical equipment design, 
in materials of construction, in control apparatus, 
and operating techniques, have all played a part. 


Over-all, however, the gradual improvement of 
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basic hydrocarbon separation methods, the discov- 
ery and development of processes for converting 
low-value hydrocarbons to more salable materials, 
and for treating to improve product quality have 
been all important. As markets for basic petroleum 
products have increased and markets for new 
products appeared, processmen have devised ways 
to maximize their production of the more valuable 
products. Innumerable process schemes have been 
set up. The more practical ones, those that worked 
process-wise and mechanically, have been used 
either briefly or through the years on the basis of 
one all-important factor — whether or not they 
made a profit for the operator greater than could 
be made by some other route. 

This September issue of PETROLEUM RE- 
FINER has been designated the 1950 Process 
Issue. Following an established practice, it is 
largely devoted to a treatment of oil industry proc- 
essing schemes, In one respect, however, it differs 
sharply from earlier process issues. Most of the 
processes that have been used by the oil industry 
were described in the September, 1949, issue of 
PETROLEUM REFINER, and that issue might 
well be termed a process encyclopedia. There is 
little reason to repeat this treatment so soon. 
Instead this present issue includes reports on proc- 
esses of high current interest—processes that have 
either been introduced or markedly improved 


within the past vear or so. 
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For Today’s 
Tough Service Demands 
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EFFICIENT AND DEPENDABLE 
STEAM GENERATION 
Vogt steam generating units are designed to 
give maximum rating in @ minimum of space 
with high efficiency and low maintenance ex- 
pense. Bent tube types and straight tube. 
forged steel sectional header ty to burn 
solid, liquid or gaseous fuels, as desired, meet 
every power, heating of process requirement. 





PROCESS EQUIPMENT FOR 
EVERY SERVICE 

Stills, towers, oil chilling machines, filter presses, 
heat exchangers, etc. are constructed to all 
Codes. They meet all demands for operating 
security and trouble-free performance and help 
to lower costs in importent process industries 
around the world, 





SPECIAL MATERIALS FIGHT CORROSION 

AND PRODUCT CONTAMINATION 
Our modern shops produce a wide variety of 
equipment made from special metals and alloys 
to combat corrosion, and product contamination 
or discoloration. Fabrication procedures em- 
ployed insure that corrosion resistant properties 
of welds will match that of the materials from 
which units ere constructed. 





MORE TONNAGE AT LESS COST 
Over 60 years of manufacturing experience, 
engineering and research stand behind Vogt 
refrigerating and ice making machinery. Ab- 
sorption Systems, Compression Systems, and the 
Automatic Tube-lce Machine in a wide range of 
capacities serve in leading petroleum refineries, 
chemical plants, ice and cold storage nts, 
dairies, packing plants, etc., at home and abroad. 








DROP FORGED FOR EXTRA TOUGHNESS 
AND LONG-TIME SERVICE 
Vogt valves, fittings and flanges, for top per- 
formance in oil, water, air, gas, and ammonia 
services, at high or low pressures and tempera- 
tures, are available drop forged entirely from 
carbon steel or stainless steel. Valves can be 
furnished in @ combination of materials ty 
using stainless steel for parts affected by service 
temperature or corrosion, and less expensive 
alloys or carbon steel for other parts. 





HENRY VOGT MACHINE CO. 
LOUISVILLE 10, KENTUCKY 


NEW YORK PHILADELPS EVELAN 


Petroleum Refiner—V ol. 29, No. 9 
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PLATFORMING—New Continuous Catalytic Reforming 
Process Operates on All Types Virgin Stocks 


Univer 


J 

| LATFORMING is a continuous 
non-regenerative catalytic reforming 
by which 
formed at a high liquid volumetric 
recovery in the presence of a platinum 
catalyst in a hydrogen atmosphere. to 
obtain high-octane number products. 
This result is accomplished by utiliz 
ng the combination of five principal 
lead to 


process gasolines are re- 


reactions which octane im 


provement as follows 


1) Dehydrogenation of naphthenes to 
aromatics 


2) Hvdrocracking of high-molecular- 


Plattorming unit at Old Dutch Re 
finery, Muskegon, Mich. Recycle gos 
compressors, motor driven, ore un 
der the shelter root. The two towers 
at the left center are respectiveiy 
the prefractionator and the gasoiine 
stabilizer. Three reactors are at the 
right center cn a concrete support 
structure. The three heaters just 
behind and to the left of the re 
actors serve the platforming unit 
The pump house is on the extreme 
left. The balance of the towers in 
the right center background, the 
tall stock, and the heater on the 
extreme right are used in crude dis 
tillation and thermal cracking serv- 
ice, not part of the platforming unit 
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5) Desulfurization of 


JESSE F. WRIGHT 


i 


11 Oil Product 


THE UOP Platforming process 
is a recent development in 
petroleum processing for im- 
proving the octane rating of 
straight-run, natural and 
cracked gasolines. 


weight paraffins to lower-molecu- 
lar-weight paraffins. 
Isomerization of paraffins and of 
naphthenes. 

1) Cyclization of paraffins 
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pounds forming hydrogen sulfide. 

Platforming will successfully han- 
dle all types of virgin stocks boiling 
in the gasoline range. Platforming pro- 
duces a high-quality, non-olefinic gas- 
oline from heavy straight-run or a 
blend of heavy straight-run and heavy 
thermal! cracked gasolines or naphthas. 
Advantages cited for the process are 
as follows: 

1) The laboratory knock ratings are 
upgraded by as much as 50 oc- 
tane numbers. 

2) The lead susceptibility of the 











FLUOR has the answer to 


Now, for the first time, the Mathieson 
*Sasco Process for the commercial recovery 
of elemental sulfur from waste hydrogen 
sulfide gas is available to operators of petro- 
leum refineries and natural gasoline plants 
An agreement between The Fluor Corpora- 


Sasco Proce Pla 


pany dy Mathieson 
: 


son personnel mark 
loped in the 


sur 


tion, Ltd., and Mathieson Chemical Corpo- 
ration designates Fluor as the sole licensing 


agent for the engineering and construction of 
sulfur recovery plants incorporating Mathie- 
son's Sasco Process. All details, including 
first studies. are available through Fluor. 
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MATHIESON-SASCO PROCESS 


ONE CONTRACT= ONE RESPONSIBILITY 


This proven Sasco Process for the 
profitable recovery of elemental sulfur from 
waste hydrogen sulfide gas is available under 
one contract, one responsibility through The 
Fluor Corporation, Ltd. As designers, 
engineers, and constructors for the petroleum 
industry since 1890, Fluor possesses the 
background, the know-how and the experi- 


@ 


For further information, write: 
Member 


e 


ence essential for the interpretation of 
Mathieson’s Sasco Process into your particular 
sulfur recovery program. Prior to contract 
negotiations, Fluor will make economic 
studies covering every phase of proposed 
sulfur recovery installatiohs —location of po- 
tential and ready markets, initial investment 
operating costs, and profits to the investor 


THE FLUOR CORPORATION, LTD. 
2500 SOUTH ATLANTIC BLVD. © LOS ANGELES 22, CALIF. 
Offices in principal cities in the United States 

Represented in the Sterling Areas by: . 


Head Wrightson Processes Ltd., London, England 


Be sure with FLUOR 
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NAPHTHA OF GASOL NE 


Flow Diagram of Platforming Continuous Catalytic Reforming Process 




















STABLE GASOLINE 
rt TO STORAGE 





Heated recycle gas is combined with heated naphtha feed in the process 


—_ 


Tssez 


Inlet 


and outlet temperatures of third stage reactor are substantially the same, so effluent is used in reboilers and feed heating 


product is excellent 

Plat 
formate is higher than would be 
laboratory 


The road performance ol 


predic ted from the 
knock 


equaling or exceeding the F-1 


ratings in many cases 
octane number 

The hydrocarbon 
and 


composition, 
isoparaffinic aromatic, re 
sults in a fuel especially suitable 
for the coming high-compression 
high-power automobile engines 
Sulfur reduction of 90 percent 
or more is obtained 


6) The product is as stable as 
straight-run, Inhibitor is needed 
only to stabilize the tetraethyl 
lead 

The accompanying simplified flow 

diagram is that of a typical Platform. 
ing unit for motor fuel production 
may be divided inte three 
a feed-preparation section, a 
and a stabilization sec 


The unit 
sections 
reactor section 
tion 

The feed-preparation section con- 
sists of a fractionation column taking 


material boiling in the gasoline range 


and removing overhead any light gas- 
oline that need not be charged to the 
reaction zone by virtue of its high oc- 
tane number. A small amount of bot- 
toms is removed to prevent high boil- 
ing material from reaching the cata- 
lyst. The reactor charge is drawn from 
the column as a sidecut. In many cases, 
existing facilities permit use of a sim 
pler feed-preparation system 

The reactor section consists of pre- 
heaters for the reactor and re 
evcle gas. beds of catalyst. intermedi 
ate heaters between catalyst beds, heat 


feed 


The graphic panel control board 
has indicating instruments or 
ranged on a process flow diagram 
to show the principal operating 
variables and recording instruments 
to maintain permonent records for 
bookkeeping and process control 
needs. The three dials at the top 
of the left panel indicate pressures 
of fuel gas, cooling water, and re 
finery air, The temperoture re 
corders below are used on the 
naphtha heater outlet, recycle gas 
heoter outlet, stabilizer reboiler, 
prefractionator reboiler, No. 2 re 
actor inlet, and No. 3 reactor inlet 
Instruments on the right panel show 
instrument cir pressure, the time 
plont steam pressure, miscellaneous 
plant temperatures on the multi 
point potentiometer, flows of re 
actor charge and of recycle gas, 
and pressures of recycle gas com 
pressor suction and discharge and 
of stabilizer overhead. A new flow 
meter has since been added on this 
panel to record the flows of pre 
fractionator charge, reflux, and net 
overhead. The instruments on the 
center pone! flow diagram show 
liquid levels in reflux drums, prod 
uct accumulator, and pretraction 
ator sidestream drawoff tray, flows 
of process streams, heoter temper 
atures, tower temperotures, and 
so on 
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exchangers, a product separator drum, Typical Results from Pletforming Verious Charging Stocks 


and a recycle gas compressor, Catalyst 
is divided into two or more beds in 

° " A Stranght-Ren Netural 
series depending on the severity of the STRAIGHT RUN NAPHTHA Gasoline Ga 


operation and on the type of feed Wen Yonas- 
stock, with interheating between beds souRce Mid-Continent Wyoming Blend Carthage Field 
of catalyst, as the overall reaction is Char Seach: — wg jer, ay 3 Pee i eM oe 
endothermic. Reactor feed stock from ee! re . 7 
the feed-preparation section is pumped Foreras Sulfur oe 0.28 
to the naphtha heater for preheating wee 20 
to reaction temperature. oii eee 182 
At the inlet to the first catalyst bed. 10 Pereent 245 
the heated recycle gas joins with the oo Peosens sas 
naphtha In some cases these two 0S Percent ten 
streams are heated in the same coil. Octane Rating 
The reactants are reheated between —— — 5.0 
catalyst beds by an intermediate heater setiiena i-s ~ 
or heaters. After heat exchange. the Clone a8 
reaction products flow to a separator mci n dine . 


Platt C 
drum from which the recycle gas com- ~ ld of Ce 
ont 3.7 i 5 97.0 


pressor takes suction. The net make of ercen M45 ; 
51.1 50.6 ; t : 63.8 
gas goes to fuel. Liquid product from 7.3 Lt ’ 67 
P Sulfur ‘ ol 1018 wr? 
the separator drum passes to a sta S08 tat Dietitice oe Te = 


bilizer for preparation of a finished LB.P., °F 110 06 $ 52 10s 
190 2 3 180 


10 Pereent 92 7 
gasoline 50 Pereent : 277 200 
, . 40 Percen ’ 1%) 300 
The stabilization section consists of be a “ ; 360 = 
a high-pressure stabilizer for produc- EP ( ( 393 385 
Octane Rating 
tion of a finished gasoline of desired Research Method (F-1 
‘ , Clear m4 75.5 5 68.5 
vapor pressure from the bottom of the Mee Tei. /Gal a7 0 7. 


column. Gas from the stabilizer re- oy. eae F.2 
flux drum enters the absorption system ee Tel. Gal 

or fuel system as is desired. No re- 

running of the stabilizer bottoms is 

necessary since no high-boiling prod 


70.0 ve 65 
80.0 4.0 


ucts are made 


Model of Old 
Dutch Plattorming 
Unit Loceted at 
Muskegon, Mich. 
Left to right: Con- 
trol Room and 
Pump House, Pre 
fractionating 
Column, Heat Ex- 





bilizer Column 
Right foreground 
to right rear: Re- 
cycle Gos Com- 
pressors, Three 
Reactors and In 
termediate Heat 
ers. (Note flow 
chart on opposite 
poge.) 
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BRISTOL 


the finest achievement 


Be sure you know all that the Bristol Series 500 
Controller offers ... before you select your control 
instruments. 


No other controller offers 
any of these vitally important features: 


calibrated control 

Reset rate, derivative time and proportional band 
adjustments are calibrated and exactly repro- 
ducible. 


zero reset rate and zero derivative time 
Reset control action and derivative action are 
completely off when the settings are at zero. 


external manual-automatic station 
Test and service positions mechanically inter- 
locked. Output pressures of both control and reg- 
ulator are measured by the same gauge 


single adjustment returns instrument 
to ‘‘control’’ operation 

Components are so accurately designed and are 
manufactured under such close tolerances that 
only one adjustment is needed to calibrate the 
control system after disassembly and reassembly. 


gold-plated free vane 
Made of beryllium copper for strength, gold- 
plated against corrosion. 


6 resets stops 


AUTOMATIC CONTROLLING..RECORDING,. 
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a controller that does so much...so well... 


Au-Gpersted 


CONTROLLER 


_ SERIES 500 


in automatic control 





1 Calibrated control saves you hours of shut down 
time. Enables you to duplicate previously-estab- 
lished control actions exactly without cut-and-try... 
and to standardize controller adjustments for any 
process throughout an entire plant or national organ- 
ization. 


2 Zero reset and zero derivative time facilitate 
adjustments and start-up. Positive zero is useful 
during initial band and rate adjustments, testing and 
automatic start-up. 


3 Mechanical interlock makes it impossible to 
accidentally go through “manual” to either “test” or 
“service.” Single gauge permits exact balancing of 





Here’s what these exclusive features mean in your plant 


control and regulator pressures before switchover— 
thus eliminating danger of “bumping” the process. 


4 Almost anyone can service a Series 500 Con- 
troller. Even with replacement parts, a single adjust- 
ment puts the instrument back in exact calibration. 


5 Absolutely true measurement. Control mechan- 
ism is operated by gold-plated “free vane” which 
imposes no retarding effect on measuring element. 
Made of beryllium copper, it is stronger, stays flat 
and in alignment, cannot be damaged in cleaning. 


© Reset stops. Ask the Bristol representative to 
explain this exclusive feature. 








Bristol “500” Controllers are offered in five types—on- 
off, proportional, reset, derivative, reset plus derivative 
—to control temperature, flow, pressure, liquid level, 
humidity, pH. 

Conversion from one type to another can be made 
by the user. 


Investigate your new opportunity for accuracy and 
uniformity in automatic control. Send for new bulletins 
on “500” Air-Operated Controllers and other instru- 
ments in the new line of Series 500 instruments. THE 
BRISTOL COMPANY, 111 Bristol Road, Waterbury 20, 
Connecticut. 


Engineers process control 


B R S T 0} L for better products and profits 


AND 


TELEMETERING 


INSTRUMENTS 
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New Houdriflow Installations 
Employ Modified Design 


HOUDRY PROCESS 


Philadelpt 


ry. 

i Houdriflow catalytic cracking 
process is of the moving-bed type and 
therefore has the advantages of true 
countercurrent and concurrent flow of 
reactants and catalyst in all reaction 
vessels, This feature insures uniform 
contacting of catalyst and charge oil 
in the reactor for optimum yields and 
product distribution and promotes long 
catalyst life by preventing by passing 
of individual catalyst pellets in the 
regenerator or kiln 

In this respect, it is similar to the 
older TCC process also licensed by 
Houdry Process Corporation Houdri 
flow differs from TCC. however. in 
that the reactor and kiln are superim 
posed in a single self supporting struc 
ture. the internal design of the kiln is 
rreatly simplified due to the mainte 
nance of higher catalyst circulation 
rates and transportation of the catalyst 
from the bottom of the kiln to the top 
ot the 
means of a gas lift instead of a bucket 


reactor accomplished by 
elevator 

The flow illustrate the 
original Houdriflow design. first an 
nounced about two years ago and the 
modified Houdriflow design of which 
installations are 


diagrams 


several commercial 
The prim ipal innevations 
1) the elim 


being made 
of the modified design are 
ination of an intermediate seal leg be 


kiln which 


vessel design and 


tween the reactor ind 


rreatly simplifies 

effects a substantial reduction in unit 
height: 2) 
balance between the reactor and kiln 
by a redesien of the kiln such that the 


pressure at the top of the kiln is esser 


the elimination of pressure 


tially atmospheric }) a new, simp! 
hed type of catalyst and vapor disen 
rager located in the bottom of the 
reactor: and 4) the use of relatively 
inexpensive thermo compressors to 
compress the portion of the kiln flue 
gas utilized in the lift. thereby pet 
mitting the use of a single stage blower 
for furnishing regeneration air to the 
kiln 
Pelleted 
flows by gravity from the lift disen 


or spherical be id catalyst 


gaging hopper through the reactor seal 
leg into the top head of the reactor 
Approximately 75 percent of the flow- 
ing catalyst stream enters the reactor 
proper by way of a falling annular 
curtain of catalyst which is an integral 
part of the oil charge injection system. 
The balance of the catalyst enters the 
reactor via a circle of catalyst feed 
pipes located near the shell of the 
reactor, These pipes establish the 
depth of catalyst bed in the reactor. 
Leaving the reaction zone, catalyst 
continues to flow by gravity through 
the new vapor disengaging section lo- 
cated at the swaged portion of the re- 
actor shell, 
Houdriflow steam purge section into 
the top head of the kiln, As shown in 
the flow diagram. the dished head in 
the top of the kiln carries a large 
number of straight seal pipes which 
serve to introduce catalyst into the 
top zone of the kiln. distributing it 
uniformly over the cross section of the 
kiln. and also to provide a means of 
sealing between kiln gases and the hy 
drocarbon system, In the design illus- 
trated, the kiln has two countercurrent 


through a conventional 


burning zones with an intermediate 
cooling zone. Catalyst then 
through a new tvpe, conical draw-off 
section and through the kiln outlet seal 
leg into the lift engaging hopper from 
which it is transported pneumatically 


flows 


to the lift disengaging hopper to com 
plete a cycle of How 

The preparation and handling of 
charge oil and products in the latest 
Houdriflow system is the same as that 
employed in earlier designs. Normally 
the charge is preheated to such a de 
rree that it is introduced in a mixed 
phase. However, with appropriate de 
sign for balancing heat 
ibsorption, total liquid or completely 


vaporized charge streams may be proc 


generation and 


Houdriflow catalytic cracking unit at the Drum 

right, Oklahoma refinery of Tide Water Asso 

ciated Oil Company. Nominal capacity is 6750 
borrels per stream day 


PROCESS 


THE EARLY moving bed cata- 
lytic cracking plants utilized 
bucket elevators for raising 
catalyst to overhead hoppers 
whence the catalyst was 
routed to reactor or regenera- 
tor under gravity flow. Many 
such units were built and 
most of them continue in com- 
mercial operation. Develop- 
ment work on moving bed 
catalytic cracking processes 
in recent years has been di- 
rected at the perfection of 
catalyst handling systems that 
use gas or vapor as the lifting 
medium for catalyst elevation 
instead of the older mechani- 
cal elevators. Units embody- 
ing such principles are now 
in commercial operation and 
others are under construction. 
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essed. Mixed phase feed is introduced 
through a new and simplified distrib- 
uting nozzle located centrally within 
the annular curtain of catalyst at the 
top of the reactor, and vaporization 
and initial cracking of the charge oc- 
curs when it is contacted with the cur- 
tain of catalyst. The cracking reaction 
is completed as the hydrocarbon va- 
pors flow downward through the solid 
bed reaction zone. Cracked vapors or 
synthetic crude are separated from the 
catalyst in the new disengaging section 
and collected in an annular plenum 
chamber formed by the swaged outer 
shell at the bottom of the reactor and 
a continuation of the straight portion 
of the reactor shell. Vapors leave this 
plenum chamber and pass to a con- 
ventional fractionation and gas recov- 
ery system 

Regeneration air is supplied by a 
blower at 4 to 5 psig. 
in the modified Houdriflow 
design. The distribution of air flow 
between the two burning zones may be 
adjusted to suit particular regenera- 
tion requirements. The pressure drop 
relationships in the burning zones are 
such that the highest kiln pressure ex- 


single stage 


pressure 
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Flow diagram showing the original design of the Houdriflow catalytic cracking process. 


ists at the inlet to the lower zone while 
the top of the kiln is at essentially at- 
mospheric pressure. 

For example, coincident with a 
blower discharge pressure of 4 psig., 
the pressures at various points in the 
kiln would be approximately as fol- 
lows: 3.5 psig. at the inlet to the lower 
zone, 2 psig. at the outlet of the lower 
zone, 2 psig. at the air inlet to the 
upper zone and 0.3 psig. at the outlet 
of the upper zone, This arrangement 
permits by-passing of the oil charge 
around the reactor without disturbing 
the normal operation of the kiln and 
the lift, 

Located intermediate between the 
two burning zones is a bank of cool- 
ing coils, the use of which may be ad- 
justed to extract regeneration heat as 
required to maintain desired degenera- 
tion temperatures. A portion of the 
flue gas from the lower burning zone 
is compressed by a thermo-compressor 
to the pressure required to motivate 
the lift, nominally 5 to 6 psig. Another 
small portion of the lower zone flue 
gas is diverted to the elutriator for 
continuous classification of the system 
catalyst and the removal of “fines.” 


Company Publication 


The remainder of the flue gas from the 
lower zone and all of the flue gas from 
the upper zone is vented to the atmos- 
phere through the kiln stack. A direct- 
fired air line burner is provided in the 
air line to the kiln or heating the sys- 
tem prior to going on stream. 

Low-pressure steam is introduced 
into the unit at several places as an 
inert sealing medium. For example, 
steam is introduced into the head of 
the reactor and flows up the reactor 
seal leg preventing the escape of hy- 
drocarbon vapors from the reactor 
into the lift disengager. Steam intro- 
duced beneath the purge plate in the 
bottom of the reactor serves two func- 
tions; a portion flows upward through 
the purge nipples stripping spent cata- 
lyst of residual hydrocarbon while the 
remainder flows downward through the 
seal pipes into the outlet of the upper 
burning zone of the kiln preventing 
the flow of flue gas into the distillation 
system. Since the designed compres- 
sion ratio of the thermocompressor is 
low, the steam consumption of this 
device is relatively insignificant. Nor- 
mally, 150 psig. steam will be used as 
the motive fluid in the thermocom- 
pressor. 

Commercial Houdriflow installations 
incorporating these latest design fea- 
tures are under construction for Salt 
Lake Refining Company, California 
Refining Company and Shamrock Gas 
and Oil Corporation. Salt Lake Refin- 
ing Company’s unit at Salt Lake City. 
Utah, has a design charge capacity of 
13,000 barrels per stream day with a 
nominal catalyst circulation rate of 
300 tons per hour. Twin units, each of 
which is rated at 12,500 barrels per 
stream day, are being erected for Cali- 
fornia Refining Company at Perth 
Amboy, N. J. The catalyst circulation 
rate for each of these units is 425 tons 
per hour, The Shamrock unit at Me- 
Kee, Texas, is rated at 11,000 barrels 
per stream day capacity with a cata- 
lyst circulation rate of 300 tons per 
hour. 

Several commercial installations of 
the original Houdriflow design are 
now either operating or under con- 
struction, Illustrative of this design 
are the four units in Sun Oil Com- 
pany’s refinery at Toledo, Ohio, and 
Tide Water Associated Oi] Company’s 
unit at Drumright, Okla. The Sun in- 
stallations consist of four reactor-kiln 
sections with individual gas lifts in a 
common structure, In order that the 
principal vessels in this unit might be 
shop fabricated, the diameters of these 
vessels were limited to a maximum of 
12 feet. This plant has a single feed 
preparation, distillation and gas re- 
covery section for all four eatalytic 
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ROCKWOOD announces the appointment of Gustin - Bacon Mfg. Co. as 


exclusive mid-continent distributor of Rockwood Portable fire fighting equipment 


We are pleased to announce the appointment 


Rockwood’s Family of Modern 
Fire Fighting Tools and Chemicals 


Continues to Grow fins Bea a eee ene eee 
into the most advanced line of fire fighting faster delivery on Rockwood’s entire line of port- 
products that has been offered to firemen able fire protection products. This con be ob- 

in a halt century. tained from Gustin-Bacon Manufacturing Co. of 


Rockwood LIGHT- 

weight triple-oction 

; type SG-48 WaterFOG 
Nozzle. Discharges high 
velocity WaterFOG, straight 
streom or low velocity Water- 


: Rockwood LIGHTweight type FFF 
Rockwood LIGHTweight Type B, 500 GPM, FogFOAM Nozzle with FOAM 
High Capacity WaterFOG Nozzle for vse shaper attached. 
on deluge guas, ladder pipes, etc. 


See een aetna 1 ae Sn lees 
WaterFOG Nozzles. Dischorges low velocity WoterFOG in bell 
shope pottern. 


Rockwood LIGHTweight type N-23 Water- 


FOG Nozzle with swivel handles. Rockwood LIGHTweight FF FOAM Extension 


(for use with SG type WoterFOG Nozzles.) 
Rockwood FF Extension can be easily attached 
to a %" or 1” and 1%” SG type WaterFOG 
Nozzle. Discharges FogFOAM and Solid FOAM 
Stream. 








Rockwood LIGHT. aD 
ceutead he Rockwood UGHT.- 

, . weight boll type 

mo shut-off for use on 

in 144" end 2" 


1%" and 2%" . Rockwood FF FOAM Extension attoched 
sizes for all Rock- Son: Ninem: Hea to SG Type WeterFOG Nozzle. 
weed Norzles. 
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GUSTIN - BACON MFG. CO. will sell and service 
Rockwood equipment in these midwestern states 





Kansas City, Missouri and its 24 dealers located 
at strategic points throughout the mid-continent. 
Rockwood offers you the most efficient line of 
new fire fighting tools utilizing water and FOAM 











of distribution for ovr products in your section. 


Lachuond. Srvinls Gorypony 


Rockwood FOAM. A Rockwood “Wet”. Wet- 
mechanical liquid type ting agent or penetront 
FOAM for producting to be mixed with water 
for use in extinguishing 

fires. 





Kansas City, Mo: G-B General Offices 


Safety, Inc. 
Omaha, Nebraska: Cardinal Supply & Mfg. Co. 
St. Louis, Mo: Safety, Inc. 

Great Bend, Kansas: C. W. Cotton Supply Co. 
Wichita, Kansas; Mid-Continent Transmission & 
Supply Co. 

G-B 
Tulsa, Oklahoma: Eustice Equipment Co. 

W. L. Walker Co, 

G-B Representative 
Oklahoma City: Fire Appliance & Supply Co. 
Chickasha, Okla: Chickasha Gin Supply Co. 
Little Rock, Ark: Fire Appliance & Supply Co. 
Hobbs, New Mexico: Union Supply Co. 
Artesia, New Mexico: Union Supply Co. 
San Antonio, Tex: Alamo Extinguisher Co, 
Houston, Tex: Allied Safety Equipment, Inc. 

G-B Representative 
Longview, Tex: Baxter Sales Co. 
Dallas, Tex: Fire Equipment Service Co. 
Ft. Worth, Tex: Fire Extinguisher Service Co. 
G-B Representative 
Amarillo, Tex: Radcliff Supply Co. 
Pampa, Tex: Radcliff Supply Co. 
Corpus Christi, Tex: Southwest Equipment Co. 
Odessa, Tex: Vaughn & Co. 
Shreveport, La: McGriff Sales Co. 
G-B Representative 

















For wholehearted cooperation in working out your fire- 
fighting problems, get in touch with your nearest 
Gustin-Bacon District Office — in Tulsa, Ft. Worth, 
Houston, Shreveport or Wichite. Complete. stocks of 
Rockwood fire-fighting materials will be warehoused in 
Kansas City and Houston. The 24 Gustin-Bacon dealers 

shown on the map have stocks of foam, wet, and New Orleans, La: Delta Fire & Safety Equip- 
nozzles, and they're ready, willing and able to give @ \atoyette, Lo: Daiee Pie 6, Salty dis Co. 
you service on Ansul, as well as Rockwood equipment. © Jackson, Miss: Safety Engineering eens tee Cu 


GUSTIN - BACON MANUFACTURING CO. 
KANSAS CITY, MISSOURI 
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sections. There are two regeneration 
air blowers, each serving two catalytic 
sections. This arrangement provides 
considerable operating flexibility. The 

ability to shut down one portion of the ; o - es 
system without shutting down the en- 
tire plant is another advantage. This 
plant was put into operation several REACTOR CHance 
months ago charging atmospheric and 
vacuum gas oils from Mid-Continent een eon 
crude, The design charge capacity of 
each reactor is 7500 barrels per stream 
day; therefore the plant has a nominal 
processing capacity of 30,000 barrels SYNTHETIC CRUDE 











daily. 
The catalytic section of the Tide 
Water unit is similar to each of the 3 P SHUT 0OWN 
‘ . NO : caTaurst 
reactor-kiln sections of the Sun plant. a ‘ANH sToRace 
There are, however, certain significant __ STEAM SySTEM 
differences. For example, the reactor- ' 
kiln section of the Tide Water unit | pe peo 
was not limited to the 12-foot diam- ’ 
eter rail shipping dimension, the re- iG) 
actor being 14 feet in diameter and the = 
kiln 181, feet in diameter. The nomi- “oun oon 


PURGE STEAw 








caTacyst 


‘ é i is 6750 bar- 
nal capacity of this unit is 6750 bar cent ns - 


rels per stream day and the design 
catalyst circulation rate is 250 tons 
per hour, Another Houdriflow unit of 
essentially the same design is presently 

inder construction for Petco Corpora- ; <n 





tion at Blue Island, Ill cennanarn 08 
a 


an ouven ” oe 
Figure 2. Flow diagram showing the Houdriflow 
process as modified in current designs 











Houdriflow installation at the Toledo, Ohio Refinery of Sun Oil Com 
pany. It includes four reactor-kiln sections with individual gas lifts in 
Pumproom of unit at the Tide Water Refinery at Drumright @ common structure. Thruput is 30,000 borrels per day 
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THE CONTINENTAL SUPPLY COMPANY, General Offices: DALLAS. TEXAS 


The Continental Supply Company, Limited, 216 Lancaster Building, Calgary, Alberta 
Export Division: The Continental Supply Co. D Roc! 
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DRILLING—PRODUCTION—PIPE LINE—PROCESSING 
THE GREEN TRIANGLE Serving the Oil and Gas Industries 


For rig or refinery . . . for pipe line or 
gas plant... or for any important 
operation in the oil or gas industries, 
Continental is on hand to furnish proper 


and dependable equipment and 





supplies. With 72 strategically located 
Continental stores and offices at your 
command, you're assured of service 
second-to-none .. . proven “Green 
Triangle’ Service — where and when 


needed. 
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CONTINENTAL 


SERVING THE OIL AND GAS INDUSTRIES 














In both industry and sci- 
ence the name “Beckman” 
has become synonymous with 
leadership in a vital field of 
instrumentation—that of 
adapting complex scientific 
advancements to the quick, 
simple, accurate solution of 
modern production, analyti- 
eal and contro! problems. If 
you are not using these Beck- 
man Instruments in your 
operations, we suggest you 
investigate today the vital sav- 
ings they can make for you... 


“9 “~~ Spectrophotometer 


m.2” 
Spectrophotometer 


Model “R 
pH Indicotor 


OTHER SECK MAN fDVe 
clude the Phot 
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pl Meters and Electrodes — Spectroph 


BECKMAN “DU” QUARTE SPECTROPHOTOMETER: 


Widely used by leading refineries to 
simplify the measurement and control of 
aromatics, butadiene and other refinery prod- 
ucts that are readily analyzed by visible and 
ultraviolet light. With this instrument, com- 
plex analyses requiring many hours by other 
methods can be made—accurately—in a few 
minutes. Butadiene analyses can be made to 
an accuracy within 1/10 of 1% of total 
original sample. 

Makes toluene determinations in min- 
utes instead of hours—accurate to within 1% 


of toluene present over concentration range 
0.01 to 100%. Also simplifies many other 
refinery applications with similar speed and 
accuracy. 

Covers wide spectral range—near infra- 
red, visible and ultraviolet—and entire in- 
strument is designed for maximum accuracy, 
operating simplicity and compactness. Un- 
usually rugged construction minimizes 
maintenance and insures sustained accuracy. 
Incorporates many unique design features. 
Write for full details. 


SECK MAN “IR-2" (NFRARED SPECTROPHOTOMETER: 


Originally developed to simplify control 
problems in refinery operations, Beckman 
Infrared equipment and methods have been 
widely adopted by other industries as well. 

The “IR-2” Spectrophotometer is the 
most advanced infrared equipment available 
and embodies far-reaching developments 
that greatly increase the versatility, accuracy, 
speed and convenience of modern infrared 
methods. 

Analyzes hydrocarbons and other or- 
ganic gases, liquids and solids by measuring 
absorption of infrared radiation at selected 
wave lengths, permitting rapid identification 
of each component—and its concentration— 


in complex mixtures. It is many times faster 
than other methods ... is accurate to within 
4% of 1% of total sample present . . . is simple 
to use and readily analyzes even the most 
complex mixtures encountered in modern 
refinery operations. 

This instrument is widely used in lead- 
ing refineries throughout the world, and no 
refinery, large or small, can be completely 
modera in its operating efficiency without 
Beckman “IR-2” equipment. Write for full 
details on the many outstanding design and 
performance features incorporated into this 
equipment. 


CECKMAN GLASS ELECTROGE oh SQUIPMENT: 


Extensively used throughout the refining 
industry to control pH in various processing 
operations, and to reduce costly corrosion of 
plant equipment by neutralizing acid crudes 
and similar corrosive elements. 

Beckman—pioneer of modern glass elec- 
trode pH equipment—offers the widest range 
of pH instruments and the industry's most 
complete range of glass electrodes for use 
with its instruments 


There is a Beckman pH instrument for 
every application—laboratory, plant and 
field, as well as completely automatic equip- 
ment for large-scale pH indication, record- 
ing and control. Illustrated at left is the 
Beckman Model R Indicator for automatic 
pH installations, one in a complete range of 
pH instruments. Write for descriptive details 
on Beckman pH equipment 


Our trained research staff will outline the important savings you can make 


by installing Beckman instruments on your particular operations, Write, wire or 


phone for further details, Beckman Instruments, Inc., 


Rediati 


South Pasadena, Calif. 


STRUMENTS CONTROL MODERN INDUSTRIES 


Meters — Specie! Analytical Instruments 
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Socony-Vacuum TCC Units 
Move Catalyst by Gas Lift 


ARTHUR V. DANNER 
Va 1 Oil Com - IT 


New York, New York 


Ti 1951 design of the Socony- 


Vacuum TCC unit incorporates the re- 
sults of operating experience from 
nearly 40 TCC units (in the refineries 
of Socony-Vacuum and other compa- 
nies) and ten years of research and 
development on moving-bed catalytic 
cracking. Improvements in mechanical 
design have materially reduced invest- 
ment costs and plot areas, by simplify- 
ing regeneration and catalyst elevation 
equipment, At present there are nearly 
20 of these units authorized or under 
construction, both in Socony and in 
refineries of outside companies, all 
licensed directly by Socony. These 
units, ranging in size from 1500 to 
30,000 barrels per stream day charge 
capacity, all are designed from the 
same basic flow diagram, Figure 2. 
although their outside appearance may 
differ. 

Since the feed preparation, frac- 
tionation and gas recovery systems as- 
sociated with this catalytic cracking 
unit are of conventional low pressure 
design (similar to a simple crude dis- 
tillation this discussion will 
be confined to the catalytic cracking 
alone from the kiln to the 


system } 


section 
reactor. 

As shown in the flow diagram, Fig- 
ure 2, oil from the feed preparation 
system enters the top of the reactor 
and contacts hot regenerated catalyst. 
The oil is cracked 
of about 10 
in the 


under a 
at temperatures 
range of 850 to 925 F 
while passing downward concurrently 
through the moving bed of catalyst. 
The cracked disengaged 
from the catalyst and flow to the frac 
tionating system. The spent catalyst is 
then thoroughly purged of heavy hy- 


pressure 
psig. 


v apors are 


drocarbons by steam flowing counter- 
(upward) to minimize the 


kiln and in 


spent 


currently 
regeneration load on the 
crease the liquid recovery. The 
catalyst is withdrawn from the reactor 
through a drawoff system which main 


tains a uniform catalyst flow in the 
reactor 
In TCE 


hvdrocarbons 


operations the amount of 


(measured by solvent 
extraction) left on the purged spent 
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THE TCC PROCESS has been 
revised through the substitu- 
tion of a gas lift for the bucket 
elevator system used in the 
earlier units. This change al- 
lows higher circulation of 
catalyst, providing higher 
catalyst-to-oil ratios. Higher 
catalyst flow rates simplify re- 
generator design since fewer 
“burning zones” are needed 
due to the greater heat ca- 
pacity of the larger catalyst 
flow. Also. greater flexibility 
in heating the oil charge to 
the reactor is obtained. The 
new design has been applied 
to units of a considerable 
range of sizes and several 
plants are now under con- 
struction. 


catalyst going to the kiln for regenera 
tion is always nil. 

Upon leaving the reactor, the 
purged spent catalyst flows through 
exterior pipes, equipped with shutoff 
safety valves to the kiln for regenera- 
tion. These valves normally remain 
open since they are not used to con- 
trol flow rates. They are purely safety 
valves to keep air from entering the 
reactor and oil from leaving it should 
there be an emergency. The catalyst 
entering the kiln flows through a dis- 
tributor which maintains a uniform 
catalyst size in all portions of the kiln. 
The kiln operates at essentially atmos- 
Hence, low-pressure 
air is used for regeneration. This low- 
pressure air enters the catalyst bed 
near the middle of the kiln, and flows 
both countercurrently upward and 
concurrently downward, The portion 
flowing upward (countercurrently to 
the catalyst) burns approximately 60 
percent of the coke and the flue gas 
leaves the kiln between 850 and 900 
F.. (within a few degrees of the enter- 
ing catalyst). The entering catalyst is 
heated by the combustion of the coke 
to between 1150° and 1250° F. and 
then cooled about 200° F. by the en- 
tering regeneration air. The regenera- 


pheric pressure. 


1 Gulf Publishing Company Publication 


atin Mea. 


Figure |. Scale model of 15,000 barrel per day 

TCC unit having a gas lift system for elevating 

the cotalyst which moves down through the re 
actor and regenerator under gravity flow 


tion of the catalyst is completed in 
the bottom section of the kiln by air 
flowing downward (concurrently with 
the catalyst) raising the catalyst tem- 
perature to approximately 1250° F. 
(1150° F. for clay catalyst), The 
catalyst is then cooled to the tempera- 
for accomplishing the 
over 


ture desired 
cracking reaction, by passing 
cooling coils through which 
circulated, This heat removed in con- 
trolling the catalyst temperature in 
the regenerating zone generates steam 
at a pressure suitable to the refinery 
needs. Regenerated catalyst leaves the 
kiln at the temperature desired for it 
to return to the reactor. 

The regenerated catalyst then flows 
from the bottom of the kiln to a lift 
pot, from which it is transported by 
lift gas to the top of the unit. The 
desired catalyst flow rate may be 


water is 
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HARSHAW MANUFACTURES 
TO FIT SPECIAL PROCESS 


Harshaw pioneered the development of custom made 
catalysts. We have a large capacity for producing extruded or 
tabletted catalysts and an experienced technical staff to help you 


develop the best catalyst for your process. 


% Experience has proved that economies can be realized by having Harshaw manufacture 
catalysts to specifications. If you have a catalytic process in the development or produc- 


tion stage, a discussion with us may prove beneficial. 


THE HARSHAW CHEMICAL CO. « CLEVELAND, OHIO 


CHICAGO + CINCINNATI - DETROIT - HOUSTON - LOS ANGELES - PHILADELPHIA - PITTSBURGH - NEW YORK 
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PREFORMED CATALYSTS 
REQUIREMENTS... 


Our experienced technical staff 


will assist you in developing the 


best and most economical catalyst 


for 


HYDROFORMING 
CYCLIZATION 
OXIDATION 
DEHYDROGENATION 
HYDROGENATION 
DEHYDRATION 
DESULPHURIZATION 
ALKYLATION 
ISOMERIZATION 





Aluminum Chloride Anhydrous Boron Trifluoride 
Boron Fluoride Addition Compounds Hydrogen Chloride Anhydrous 
TYPICAL Hydrofluoric Acid Anhydrous 
CATALYSTS Activated Alumina Tungsten Alumina Magnesia 
Chrome Alumina Cobalt Nickel 
Molybdena Alumina Copper Vanadium 


% Experience has proved that economies can be realized by having Harshaw manufacture 
catalysts to specifications. If you have a catalytic process in the development or produc 
tion stage, a discussion with us may prove beneficial. 


THE HARSHAW CHEMICAL CO. + CLEVELAND, OHIO 


CHICAGO - CINCINNATI - DETROIT - HOUSTON + LOS ANGELES + PHILADELPHIA - PITTSBURGH - NEW YORK 
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readily attained by manipulation of 
the flow rate of the lift 
used for the lift gas 


gas, Low- 
pressure air is 
Since the catalyst in the entire system 


(except for the lift line) is a con 
bed, the 
any portion of the unit depends on 
withdrawal of catalyst in the 
Therefore. if LOO tons 
lifted to the 


drum at the lop ol 


tinuous solid flow through 
rate of 
portion below 
per hour of catalyst is 
separator-surge 
the unit, 100 tons per hour will move 
kiln. and 100 


hour through the reactor. The 


through the tons per 


Socony 
TCC unit is so designed that (at any 
rate of catalyst circulation) there will 
flow of 


cross-section 


be a uniform catalyst at any 
lateral 


may bee al 


although these 


YWi-fold variation in vertical 
rate at different elevations of the 
Years of fundamental develop 
work on flow 
beds of 
a wealth of “know-how” 


flow 
unit 
ment characteristics of 


moving solid particles has 
viven Socony 
in this essential art for the designing 
of TCC units 

When the catalyst and lift 
the top of the unit, the lift) gas is 
disengaged from the catalyst and vents 
to the then 
flows down through a vertical seal leg 


to the 


gas reach 


atmospher: The catalyst 


reactor, Steam flows upward 


an; 
" 


Soo 


(countercurrently to the catalyst) 
through this seal leg to accomplish 
two purposes: |). it prevents oil from 
leaving the reactor or air from enter- 
ing the reactor with the catalyst and 
2) the pressure drop of the steam 
passing upward enables the catalyst to 
leave the separator-surge drum at at- 
mospheric pressure, and to enter the 
reactor at the desired pressure of 
about 
set by the pressure necessary to push 
the reactor effluent through the frac- 
tionation system, Upon entering the 
reactor the catalyst has completed its 
circuit of the system and is ready to 
start through again 

The Socony TCC unit is composed 
of three sections of which may 
be operated at a different pressure and 
temperature simultaneously 
changing the pressure or temperature 
of the other two sections, For example, 
conditions may be varied 
over a pressure range of 0 to 15 psig.. 
and the temperature from 800° to 950 
F.. to fit the optimum cracking condi- 
tions for various charge stocks without 
disturbing the optimum regeneration 
(described previously ) 
which are constant with 
no pressure variation, and the catalyst 


5 to 15 psig. This pressure is 


any 


without 


the reactor 


temperatures 
maintained 
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Figure 2. Diagram of reaction, regeneration, ond catalyst lift section of TCC process. The oil 
cracked under @ pressure of about 10 psig, ot temperatures in the ronge of 850 to 925° F 
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PROCESS 


lift will also be operating at constant 
pressure conditions, 

Beside the main vessels described 
above additional equipment included 
in the catalytic section are: low-pres- 
sure blowers (single stage centrifu- 
gal) to supply air for regeneration 
and catalyst lift: a steam drum to 
separate the steam generated in the 
kiln cooling coils from the circulating 
heaters in which lift and 
regeneration air may be heated by 
direct combustion of fuel to provide 
additional operating flexibility; stor 
age bins for fresh catalyst. catalyst in 
the system, and fines; an “elutriator” 
or classifier to separate the fines 
(worn particles of catalyst) from the 
full size catalyst; and a small elevator 
for the fresh makeup catalyst. 

Figure | is the picture of a scale 
model of Socony’s 1951 design to be 
installed at its Trenton, Mich. refinery. 
This unit has a design capacity of 
15,000 barrels per stream day fres! 
feed. 

Small Size Units 

In addition to the 1951 TCE 
worked out for larger size units. So- 
cony has recently engineered a 195] 
“package” TCC design for units hav 
ing total charge capacities below 6000 
barrels daily, This “package” design 
employs the same moving-bed princi- 
ples and the same gas lift for catalyst 
as are used in the design for larger 
units, 


water: air 


design 


An objective of the “package” TC( 
design was to provide a TCC unit for 
the smaller capacity ranges which 
would have an investment cost per 
barrel of capacity in with the 
investment cost per barrel of capacity 
for larger TCC units. To help attain 
this objective all vessels of the “pack- 
age” units have been so designed that 
they can be shop fabricated and 
shipped to the plant site by railroad 
In fact, all items of equipment can 
be prefabricated so that the job at the 
plant site can be one primarily of 
field erection rather than field 
struction. Time and cost of field erec 
tion for the “package” TCC units have 
been further reduced by employing a 
standard, but specially-braced, oil 
field derrick for the TCC structure 
This derrick is used to lift the vessels 
into place during the period the plant 
built and 
the need for bringing heavy 
equipment into the field 


con 


is being hence eliminates 


rigging 


On the facing page is a picture of a 


scale model of a 3000-barrel-per- 
stream-day capacity package unit, in- 
cluding all equipment for feed prep- 
aration, fractionation and stabilization 
systems as well as the catalytic crack- 


ing section. 











SECTION 


THE MAJORITY of the cata- 


TCC Units Designed 
lytic cracking units that have 


been built f ’ i : 
aces Soe ae of ene for Small Refineries 


plants were quite complex 
and required heavy capital 
be justified te bens eens SOUTHWESTERN ENGINEERING COMPANY 
operations. The catalytic Los Angeles, California 

cracking processes have much 

to offer in small refinery ap- 

plications. and simplifications 

and improvements in their de- 

sign must inevitably lead to 

their extensive application in 

refineries of all sizes). Much 

has already been accom- 

plished along these lines. This 

article describes a series of 

small plant designs based on 

the TCC process. 


1 
‘T HE economics of refining have in 
the past several years made it in- 
creasingly difficult for the small re- 
finery to keep pace with the high- 
octane requirements of the gasolines 
being marketed by the industry. 
Recognizing the need for catalvtic 
cracking facilities designed for sinall 
thruputs, Southwestern Engineering 
Company, Los Angeles, has joined 
forces with Socony Vacuum Oil Com- 
pany of New York in the design and 
construction of two packaged Thermo- 
for catalytic cracking plants of small 
size. These units cover a range of 
thruput varying from 1000 to 8000 
barrels daily, the smaller plant having 
a nominal capacity of #0 and the 
larger 6000 barrels, A limited plot 
size is required, an area approxi- 





mately 150 by 200 feet being suf- 
ficient for an entire plant 

The “packaged” feature offers a 
plant completely shop fabricated for 
final assembly at the plant site by 
field erection crews 

A complete plant is composed of 
three units: 1) feed preparation, 2) 
catalytic section. and 3) stabilization. 
The feed preparation section consists 
of a fired heater, tar separator and 
synthetic crude tower. The catalytic 
section is composed of TCC reactor 
regenerating kiln, lift pot, lift pipe, 
atalyst-air separator, catalyst cooler 
and catalyst storage, The stabilization 
section consists of stabilizer, compres- 





A standard oil field derrick, suitably reinforced, 

serves as the support structure for this “pack 

age type” catalytic cracking unit. All vessels, 

the furnace, piping, control house, and the der- 

rick are shop fabricated. The field work is thus 

reduced to foundation construction and process 
equipment assembly 








PROCESS 


sor and heat exchangers. 
In addition to the three units, the 
includes control house, 


plant semi 


graphic control panel, compressor 
building and all auxiliaries such as 
pumps, blowers. heat exchangers, re 
flux drums, piping, supporting struc 
lea 
the 
utilization of a standard type derrick 


foundations etc. A 
the 


tures, unique 


ture of catalyst section is 


supporting the various components of 


which the TCC unit is 


All 


comprised 


equipment has been designed to 


SECTION 


resist corrosion resulting from 
charge stocks. 

Permissible charge stocks range 
from reduced crude to light gas oil. 

The process consists of conventional 
feed preparation with the charge being 
the feed heater. The 
heavy unvaporized portion is removed 
in a tar separator and may then be 
used as a liquid feed to the reactor. 
The overhead vapor from the tar sep- 


sour 


vaporized in 


Flow diagram of “package type” catalytic cracking unit 


arator forms the primary feed to the 
reactor. Effluent gases from the reac- 
tor are quenched and fed directly to 
the synthetic crude tower where gaso- 
line is recovered overhead and other 
desired fractions separated in side 
strippers and as bottom product. The 
unstabilized gasoline from the syn- 
thetic crude tower is then fed to the 
stabilizer where the desired vapor 
pressure is established. 


In addition to the catalytic section com 


prising reaction and catalyst regeneration apparatus, the plant also includes a charge heater and 
flash drum for feed preparation and distillation and stabilization columns for the reactor products 
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So Your New Process Is DIFFERENT? 
.-- For Ready Help in Beating Your 
Controls Problems You Can Count on Climax! 
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Type 73 replaces the spring power of a standard 
diaphragm control valve with air delivered to one 
side of the diaphragm. Control is then determined by 
the operation of a controlling medium on a pressure 
pilot, valve positioner or by direct action of control 
pressure on opposite side of diaphragm. 

Recommended for use where wide fluctuations in 
the flowing di are y- Pressure balance 
delivers a form of stabilized control or “reset action 
which repositions the inner valve until the original 
control point is restored in the process. 





Since each valve should be constructed to meet 
each specific pressure differential, complete working 
conditions should be submitted to the engineering 





department 


























PRESSURE-BALANCED 


DIAPHRAGM CONTROL VALVES 


BLACK, SIVALLS & BRYSON, INC. © oe INC. 


Climex Controls Division ; 
Kenses Cit Okichome City Section C5-23-9, 720 Delaware St., Kansas City 6, Mo. 


y . Tulse 
Ceble Address BLACKSIV, New York ‘ * 
Send full details about Type 73 Pressure Balanced Dia- 
° phragm Contr Valves 
Mail the Coupon Today! vs Shes: Sten Phatecer tea ieee 
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STUFFINGBOXLESS PUMPS 
This special BJ engineered design is applicable to 
almost all BJ single-stage and multi-stage pumps and 
s particularly recommended for the hiandling of vc 


stile liquids. There is no possibility of leakage of 


pumped liquid to atmosphere because the pump and 
lose-coupled motor are totally enclosed within a 
sealed pressure vessel. High suction pressures are nc 
problem since a predetermined pressure is main 
tained across the mechanical seal that separates the 
motor from the pump within the chamber This pres 
ire constant regardless of su on and discharge 
pressure. While this Stuffingboxless design repre 
ents a higher first cost, it offers important operating 
avings due to elimination of special attention, re 


packing, p 1 thr an leakage r cowntime 


BJ MECHANICAL SEAL 


Replaces the standard pack ng in the stuf ngbox 
and eliminates the cost and trouble of repacking 
Leakage or contamination of pumped | quid ts over 
ome and lower cost pumping performance is a 
ured due +t the mpletely reliable Finabox 
peration. Three types ¢ ol 8) Contrifuc 
f sre ave and 
answer 
d handling requirement 
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BILT-ON PUMP 
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FIGURE 1025 PUMP 
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SALES ENGINEERING offices in 
New York, Chicago, Tulsa, San Francisco, Salt Lake 
City, Houston, Fresno, El Paso, Kansas City. 


HYDROPLEX PUMP 

Capacity Range: 15-55 gpm. 

Head Range: 360-1600 feet. 
The Hydroplex is a standard, low cost unit. 
designed primarily for handling non-abrasive and 
non-corrosive liquids. It is a vertical, single case, 
multi-stage pump, direct-connected to a 3550 RPM, 
220 /440 volt, 3 phase, vertical, drip-proof, solid 
shaft motor and sold only as a complete unit. Ver- 
tically split volute case and motor barrel are cast 
integral and bolted together with gasket between 
ground faces. Designed for low capacity, high 
pressure service. The vertical construction permits 
use of a simple foundation and requires a minimum 
of floor space. Standard materials: Cast iron, 
bronze fitted, chrome shaft. Maximum operating 
temperature is 250° F.; maximum operating pres- 
sure 670 Ibs.; hydrostatic test pressure 750 Ibs. 
Write for Bulletin No. 49-6200. 


VMT PUMP 
Capacities to 1000 gpm, heads to 250 psi, 
temperatures to 250° F, with standard 
materials. Larger sizes, higher tem- 


peratures on special order. 
’ handling liquid hot or ld 
the net positive 


me a multi-stage 


r rrel trom which ; 
pum at ground leve 
! 2 1Ow Jeterminea Cc 


arrangement permit 
Tara | wer elev 


ases, bronze 


HYDROPRESS PUMP 
Capacity Range: 10-300 gpm. 
Head Range: 200-7000 feet. 
Jropress unit vertical double case mult 
mplete unit with the 
qnec tor hh ah speed 


yperation. the Hydr 


Tec riv r 
a 
Her many advantaqaes ihese in Te | 
ting Tilow, variable capacities with 
ed hanae eliminat n ? rehe 
+r + | + noie 
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BYRON JACKSON CO. 
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LOS ANGELES } CALIF 
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BYRON JACKSON CO. SALES ENGINEERING office: ix 
P.O. Bex 7017 Termine! Annex New York, Chicago, Tulsa, San Francisco, Salt Lake 


City, Houston, Fresno, El Paso, Kansas City. 
LOS ANGELES 54 CALIF 





DOUBLE SUCTION HOT OIL PUMP 
(SINGLE STAGE) 


e | Capacity Range: 1000-7000 gpm. 
i a ae Head Range: 100-700 feet. 


‘ So, Developed for capacities beyond the range of 
ee Single Suction Process Pumps. Design is based on 
' proven principles of construction essential for su- 
'\ ) perior service in handling high temperature liquids 
on continuous operation. ree pump sizes are 
available—é x 8 x 1(O—6 x 10x 14 and 12 x 16x 20. 
: Low entrance velocities and axial balance are ob- 
hi tained by use of a double suction impeller. Rotating 
- element can be removed as a unit without disturb- 
# on ing the piping or driver. Pump can be constructed 
of a wide selection of materials to suit specific 
conditions. 


ay: 


SM PROCESS PUMP 
Capacity Range: 10-1400 gpm. 


Head — 20-650 feet. 


nta 
gal pump tor use where temr 


SINGIE Tage ngie 


are nar 
ld liquids near t 





. wo ACID BUTANE PUMP 
: ~ Capacity Range: 2000-4500 gpm. 
: Head Range: 50-300 feet. 
. fe ‘ > T pecial purpose pumr Jesigned for d 
- butane and other rrosive uld 
BY), x eee ere 
entritugal provided with removable 
vater-jacketed Tutting Dox Tor ease 





ACID BUTANE PUMP 
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BJ STANDARD DEEPWELL 


BJ Deepwell models answer practically every stand 

ara ana specia! primary water supply need. Deep 

well mode sre offered for well diameters from 6 + 
24 inches and the new smaller "Bee-Jay el 
Jesiqned tor 5 and 6 inch wells. Three distinct ty 

assemblies and more than !00 individual im 

make pos Z crion of é B 

eivable require 

Jeepwell turbine pume 

ntinueo to provide the best 

performance and depend 
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Fluid Catalytic Cracking 
Process Improved Through 
Better Design of Components 


R. T. ARMSTRONG 


Petroleum Refinery Division 


Foster Wheeler Corporation, New York 


Ti 

HE first commercial Fluid catalytic 
cracking unit was designed before 
World War II and was intended for 
motor gasoline manufacture. This 
plant was located at the Baton Rouge. 
La. refinery of Esso Standard Oil 
Company. It was promptly shifted to 
war products operation, using syn 
thetic catalyst, to make butylenes for 
synthetic rubber and alkylation in ad- 
dition to light paraffinic and heavy 
aromatic aviation gasoline. 

This first plant and other early units 
were of “upflow” design, the catalyst 
reaction and regeneration vessels serv- 
ing merely as time tanks with catalyst 
separation being accomplished in sup- 
plemental equipment. The upflow units 
closely followed by a “down- 
design which has become stand- 


were 
flow” 
ard practice for fluid cracking plants. 
Many such units were built during the 
years and The downflow 
process scheme continues in use now 
without fundamental change 

Several companies hold the patent 


war since. 


Figure | 


rights under which the process is li- 
censed, These companies, various other 
refiners who utilize the process, and 
the engineer-contractor companies that 
design and build these units, have all 
contributed ideas to the fluid cracking 
art. The process, while not basically 
changed, has been greatly improved in 
many details of design, operation, and 
maintenance, For one thing, the Fluid 
catalytic cracking process brought into 
extensive refinery usage several items 
of equipment that had been of com- 
paratively little interest to refiners, It 
was only to be expected that some 
time would be required to work out 
various problems introduced by a radi- 
cally new and by this new 
equipment. The process. while not 
complex, does involve many variables. 
Refinements in plant arrangement, 
equipment, and operating conditions 
have produced worthwhile gains in 
throughputs and length of runs, Notes 
on the current thinking of one engi- 
neering group on several of the prob- 


process 


Typical fluid catalytic cracking process flow diagram. Reaction, catalyst regeneration, 


and primary fractionation of cracked products are accomplished here. Gasoline stabilization and 
the recovery of hydrocarbon gases are provided in a secondary fractionation unit 
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THE FLUID catalytic cracking 
process has found wide ac- 
ceptance in our refineries. 
Commercial units now remain 
on stream at high thruput 
rates for long periods. often in 
excess of a year. Besides a 
sound basic process. these 
achievements reflect a great 
amount of careful attention to 
individual details of equip- 
ment design and choice. 





lems encountered in the design and 
operation of these units may be of 
interest, ; 

Figure 1 shows the basic downflow 
design for Fluid catalytic cracking 
units, The catalyst is a finely divided 
powder. The process is truly contin- 
uous, with the cracking reactions oc- 
curring in a reactor into which fresh 
feed mixed with active catalyst is con- 
tinuously charged and from which 
cracked vapors and spent catalyst are 
continuously and separately with- 
drawn. The cracking reactions leave a 
carbonaceous deposit on the catalyst 
surface. This deposit is burned away 
from the spent catalyst in a regenera- 
tion vessel by combustion with air. 
Fresh hot regenerated catalyst is mixed 
with fresh oil feed. The catalyst serves 
as a heat source to completely vaporize 
the oil and to raise it to cracking tem- 
perature levels. 

In these units the essential opera- 
tions of oil reaction, catalyst transfer. 
and catalyst regeneration are hinged 
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SECTION 


upon the behavior of powdered mate- 
rials maintained in mixtures with va- 
pors and gases. Such mixtures become 
“fluidized.” Their density can be con- 
trolled, within limits, by varying the 
quantity of gas added and by changing 
the rate at which the fluid mixture 
moves in vessels or piping. 
Completely vaporized oil feed in 
mixture with hot regenerated catalyst 
enters the reactor through a grid or 
other distribution device beneath the 
catalyst bed maintained in this vessel. 
The oil vapors bubble up through the 
catalyst bed. The bed in the presence 
of these rising vapors becomes fluid- 
ized. The mixture resembles a boiling 
liquid and a high state of turbulence 
exists, There is a fairly definite “liquid 
level.” Sufficient reactor diameter is 
provided so that exit vapors leave the 
bed at velocities of the order of 1 or 
2 feet per second, low enough to avoid 
excessive entrainment of smaller cata- 
lyst particles, Cyclone separators re- 
turn most of the entrained catalyst to 
the bed, Bed densities range 20 to 40 
pounds per cubic foot, and are termed 
“dense phase.” The regenerator cata- 
Ivst bed is maintained in similar state. 
Here air for catalyst deposit combus- 
tion serves as the fluidization medium. 
catalyst between re- 
actor and regenerator is accomplished 
without mechanical parts 
within catalyst vessels or piping. 


The circulation of 


moving 


Catalyst is withdrawn from the base 
of the reactor into a stripping zone 
where it is aerated with steam to main- 
tain a fluidized bed, to vaporize adher- 
ent oil, and to displace hydrocarbon 
vapors from catalyst voids, Stripped 
catalyst flows down into a standpipe 
Steam and stripped vapors flow up 
through the catalyst bed into the re 
actor. Catalyst in the standpipe is 
slightly with steam. 
to maintain a dense phase fluid state 
The mixture thus behaves as a liquid, 
so that the standpipe serves to provide 


aerated, usually 


an outlet lower end 
which is considerably higher than the 
pressure above the catalyst bed in the 


reactor, Standpipe density will be 20 


pressure at its 


to 35 pounds per cubic foot. This pres 
sure differential is needed for the 
transfer of catalyst. Standpipe veloci- 
ties range from 2 to 7 feet per second. 
Catalyst flows from the standpipe base 
through a throttle or “slide valve” to 
mix with a fast moving stream of air 
which enters the 
vide combustion oxygen for burning 


regenerator to pro- 


the carbon deposit from spent catalyst. 
This air serves to transfer catalyst to 
the regenerator and to fluidize the 
catalyst bed there. 


Ratios of air to catalyst volumes in 


cpt OTTO See Mae 


this carrier line are high so the mix- 
ture is low in density. Velocities range 
15 to 40 feet per second, exceeding 
the settling rates of the heavier cata- 
lyst particles, and the mixture readily 
flows up to enter the regenerator 
through a suitable distribution device 
beneath the catalyst bed there. 

The regenerator is operated at a 
pressure below that existing at the base 
of the spent catalyst standpipe. The 
low density of the catalyst-air mixture 
in the spent catalyst carrier line allows 
for a considerable elevation of regen- 
erator above the standpipe base with- 
out an unduly large “fluid head.” The 
regenerator pressure plus the fluid 
head of the dense phase catalyst bed 
in the regenerator plus the pressure 
drop across the entrance distribution 
ol plus the fluid head in the spent 
catalyst carrier line plus the friction 
loss in this line plus the pressure drop 
across the throttled slide valve must 
be equal to the pressure existing at the 
base of the spent catalyst standpipe 
when the unit runs smoothly in a state 
of operating equilibrium. Variations 
in pressure differentials occasioned by 
changes in rate of catalyst flow or 
other factors are compensated by ad 
justing the slide valve to take greater 
or lesser pressure drops. The low den- 
sity condition existing in the carrier 
line is termed “dilute phase” fluidi- 
zation. 

Hot carbon-free catalyst is with- 
drawn from the regenerator into a 
“fresh catalyst standpipe.” It is slightly 
inert gas, The 


aerated, with steam or 


fluid head at the standpipe base pro- 
vides a pressure above that existing in 
the reactor, thus allowing the circula- 
tion of catalyst back to that vessel. 
Carrier medium for the fresh catalyst 
is oil feed vapor, The oil may be pre- 
heated in exchangers or in a furnace 
or it may be mixed in a comparatively 
cold state with the catalyst. By circu- 
lating a large volume of catalyst suffi- 
cient heat can be made available to 
heat a cold feed. The use of a furnace 
provides desirable operating flexibility 
and permits lower catalyst circulation. 
After contact with the hot catalyst the 
oil is in substantially vaporized state, 
whatever its condition before the con- 
tact, This vapor occupies a large vol- 
ume and serves as carrier medium for 
transferring the catalyst up into the 
reactor. 

It should be noted that the combus- 
tion air volume required for catalyst 
burning is greatly in excess of the 
maximum amount likely to be needed 
for catalyst transfer purposes at maxi- 
mum catalyst circulation rates. Thus 
the circulation of catalyst is an un- 
likely “bottleneck” in these units 


Heat Balance 

As with any process, the total heat 
input to a fluid catalytic cracking unit 
of necessity must equal the total heat 
leaving the system. Because the rate 
of catalyst circulation can be readily 
varied over a wide range, however, the 
designer has a considerable choice of 
values for obtaining this balance. If 
heat is added to the system through a 
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feed preheater furnace, less hot cata- 
lyst will be circulated for a given re- 
action temperature, However, heat not 
removed from the regenerator for 
charge oil heating must leave by some 
other route. A higher regenerator op- 
erating temperature will allow this 
excess heat to leave with the flue gas 
To avoid excessive temperatures, and 
resultant injury to the catalyst. heat 
exchangers are sometimes provided to 
control the regenerator temperature. 
Many recent catalytic cracking units 
have been of the “heat balance” type 
no catalyst coolers for removing heat 
from the regenerator or fired heater 
for the feed are used. In earlier units 
this design employed weight ratios of 
catalyst circulation to oil feed of the 
order of 20 or 25 to one. In more re 
cent heat balance units the catalyst to 
oil ratios have been kept down in the 
range of 10 or 13 to one by the use of 
regenerator temperatures (ap 
1125° F. instead of the 
which formerly 
A principal limita 


higher 
proximately 
1075° F 


maximum) 


was ¢ onsid 
ered 
temperature is 


tion of regenerator 


after-burning”—-the burning of car 
bon from catalyst particles leaving the 
regenerator with the 
Better control of 
means of spray water quench systems 


tem 


flue gas stream 


after-burning by 
hicher regenerator 


have made 


peratures possible 


Recycle Operation 
cracking 
attractive operation 1s 
the total 


However. if there is not 


a given size catalytic 


For 


unit the most 


achieved if feed is 
virein stock 
sufficient crude oil available to fill up 
the catalytic cracking 
with fresh feed 
catalytic gasoil may be desirable. Most 


usually 


unit capacity 


recycling of heavy 


refiners find this an important means 
of increasing gasoline production and 
decreasing heavy fuel oil production 
For 


once through basis conversions are us 
of 50.55 


motor gasoline operation on 1 
ually in the 
With rec ycle operation 


the basis of fresh feed may be as high 


range percent 


conversion on 
as 75 percent. (Conversion percentage 
is based on the ratio of gasoil in the 
feed to 
product } 
Reevele operation also provides a 
method of controlling the heat balance 
For a given conversion on 


fresh gasoil in the reactor 


on the unit 
the basis of fresh feed, increasing the 
recycle increases the removal of heat 


from the reactor system 


Catalyst Recovery Equipment 
recovery sys 
pre 


Catalyst losses from 
tems with and without electrical 
cipitators are about the same. Although 
a precipitator may collect large quan 


tities of catalyst fines (10 to 15 pounds 
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per barrel of feed), this catalyst is 
returned to the system and recycled. 

A number of fluid catalytic cracking 
units have been built without precipi- 
tators, but with two stages of cyclone 
separators in the regenerator. Three 
stages of cyclones show only slightly 
greater catalyst recovery than two 
stages. In general the third stage can- 
not be justified on the basis of better 
catalyst retention. However, the third 
stage may possibly be justified on the 
basis that it will permit a longer run 
if the first stage fails through erosion. 


REACTOR 


ANNULAR 
“STRIPPING 
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REACTOR 
CHARGE™ 


PENT CaT 
some (__ SPENT CATALYST 


STANO PIPE 


Figure 2. Annulor stripping section for spent 
cotalyst 


Catalyst Stripping 

Several arrangements have been used 
to accomplish stripping of spent cata- 
lyst leaving the reaction zone. An early 
design, Figure 2, provided for catalyst 
stripping in an annular space between 
reactor inlet grid and reactor shell. 
Another design, Figure 3, varies this 
by using an annular inlet grid and a 
central circular stripping section, Still 
another arrangement, Figure 4, utilizes 
a segmental stripping section located 
at one side of the reactor. Strippers 
have also been designed as separate 
external sections, Figure 5, with spent 
catalyst being withdrawn from a side 
connection on the reactor. 


REACTOR 


OVAL 
REACTOR 
CHARGE 
LINES 





STEAM 
—_—_—_--—_— 


“CYLINDRICAL 
STRIPPING 


SPENT SECTION 


CaTacysT 
STAND PIPE 


Figure 3. Annular inlet grid with center catalyst 
stripping section 


The required minimum conversion 
often affects the design of the stripper 
If the required minimum is low and 
the feed stock is easily cracked so that 


SEGMENTAL 
STRIPPING 
SECTION 


CATALYST 


REACTOR STANO PIPE 


CHARGE 
LINE 


Figure 4. Segmental stripping section inside 
reactor. 


a low reactor hold-up is required, the 
distance between the reactor grid and 
the stripper entrance must be short. 
This may eliminate the segmental type 
stripper, Figure 4, from consideration. 

A stripper of the type shown in Fig- 
ure 2 requires that a rather large 
dummy section be included below the 
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CATALYST 
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BooT 


EXTERNAL 
STRIPPING 
JS SECTION 


REACTOR 
CHARGE LINE 


SPENT CATALYST ~ 
STAND PIPE ~ 


Figure 5. Externol stripping vessel! for spent 
cotalyst 


reactor grid, if short catalyst reaction 
times are to be provided. This is indi- 
cated in Figure 6 

Good distribution of catalyst enter- 
ing the stripper is of considerable im- 
portance in obtaining satisfactory 
stripping. The design shown in Figure 
2 probably excels in this respect, even 
though it does have other limitations. 
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Figure 6. Dummy section used with annular 
stripping zone to provide short reaction times. 
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Also important in stripper perform- 
ance is an absence of localized back 
ward flow of catalyst from stripper 
into reaction zone. Various provisions 
be made to achieve these obje 
related. In 


have 


may 


tives, which are closely 


some designs restriction orifices 
heen used at the stripper entrance 

Good steam distribution is essential 
if thorough con 


Baff les 


are now extensively used for this pur 


in a catalyst stripper 


tacting of catalyst is to occur 


pose In designs intermediate betweet 


) 


the one sho in Fieure 2 and current 


practice. a high ratio of stripper length 
rarded as 


older 


distribution was not 


was fr 


there 


to diameter mM por 


tant. In some of strippers 


rood obtained 
and high length to diameter 
the order of 4 to | 


distribution 


ratios, of 
With 
thes« 


were used 
baffling 


mnportant 


better and 


ratios are less 


Catalyst Carry-Over from Reactor 


In a fluid erackin 


without an electrical precipitator in 


catalytie unit 


the regenerator flue gas system the con 


fines in the circulated 
} than 


evclones re 


centration of 


italyst is much lower otherwise 
As a 
cover al her percenta of the cata 
lyst that them with the 


effluent oil vapors. The stalyst 


result the reactor 


enters reactor 
arry 
sharply re 
this 


hea \ 


ver from the reactor is 
duced, This is important 
carry 
oil bottoms of the 


since 
over swccumulates im the 
fractionator 
settlir 

special equipment to 
of catalyst 
entrated 


main 


tt nvolved 


" 
Poet practice ifter 


this slurry in 


produce i lecanted oil tree 
contamination and a more con 
slurry v ch was returned to the re 
wtion aV« n. By the use of two stages 
is possible 


ft evectones the react 
nm units \ | mut precipitators to ¢ 
operations The 


inate all « settlir 


entire trac bottoms strean 


omparatively st | th this arrange 
ment, can be r j ed to the reactor 


or the bottoms 


utilized in fuel 


il blend , ners will not pes 
sbout 750° | 
cracked 

ontains 
multi hy dro« irbons 
msidered to be a | rard. These 

hvdrocarl! rn cane I 


ontact wit 


soil 


certain 


Catalyst Handling 

karly Huid 
hanedlin cal ive beet 
ited " cer nits Phe 


life of the 


nits ‘ " hilters for 

elimit 
their 

ithe 


juipment have 


tempera 


ilties with 


poor 
ture limitations, and 
associated mechat i“ al ‘ 
all led to the option of other met! 
ods of italyst handlir The use of 


evclones and steam oper ited air ejer 
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tors are now preferred, Catalysts may 
be drawn into the cyclone directly 
with catalyst dumped into the storage 
hopper through a pressure loc k. or the 
catalyst may be drawn into a storage 
hopper held under a vacuum with air 
passing through a cyclone to a vacuum 
jet. Kither used for 
cleaning” of 


system may be 


“vacuum catalyst from 


the unit, fresh catalyst unloading, and 
spills 
SPENT 
CATALYST 
STAND PIPE SPENT CATALYST 
CARRIER LINE 


air “SUGAR SCOOP” 


Figure 7. Junction of spent catalyst standpipe 
with spent cotalyst carrier line 


Stacked Units 


Several recent units of medium or 
small size have been designed with the 
supported above, and some 


vessel In 


reactor 


times upon the regenerator 
order to maintain pressure balance the 
pressure of these units is 
This 
vessel 


steel 
extent is the 


regenerator 


increased results in a sn aller 
requires much 
Offsetting this 


increased 


regenerator and 


less structural 
saving to some 
blower 
first 


easily 


steam consumption of the air 
In a small unit the 
cost of the stacked 
justified 


reduction in 


unit ts 


Regenerator Lining 


The re 


were lined with refractory tile 


renerators of the early units 


In some 


more recent vessels monolithic linings 


of several tvpes have been used with 


excellent results. One such lining pro 
stud-welded 


cedure includes connec 


tions to the inside of the regenerator 


vessel, an insulating castable cement 


oa depth of 


ipplied with cement guns. a 
Pi 


ine hes or so whic h Is 
},-inch 
laver and 
finally a 
that . 

through the 
left in the mesh and refrac 
feet 

\ similar method is used to provide 


of expanded metal mesh 


refractory castable cement 


ipplied by un and 


over 


metal mesh, Expansion 


joints are 


tory every two or three 


wear resistance in catalyst lines. Here 
the insulating cement may be omitted 
and the metal mesh welded directly to 
the inside of the line. Excellent. re- 
sistance to erosion has been at hieved. 


REGENERATED 
CATALYST 
STANO PIPE 
~ REACTOR 
CHARGE 
LINE 
CE 


SLIDE VALVE 


Oil INLET 
NOZZLES 


Figure 8. Junction of fresh catalyst standpipe 
with oil inlet line to reactor 


CATALYST 
DEFLECTOR 


Spent Catalyst Injection and 
Oil Injection 


The junction of the spent catalyst 
standpipe with the spent catalyst riser 
carrying catalyst and air to the regen- 
erator. and the junction of the regen 
erated catalyst standpipe with the re 
actor riser carrying oil and catalyst to 
the reactor have been trouble spots in 
Fluid cracking units because of 
With the “stacked 
unit” the first of these junctions has 
been eliminated. Spent catalyst flows 
to the How 
ever, the problem has been solved with 


many 


excessive eorsion 


regenerator by gravity 
a fair degree of success for units with 
arrangement of 
The “sugar 
Figure 7 


conventional reactor 


and regenerator scoop, 
Is used for 
while the 


8 is used at the 


design shown in 


the spent catalyst injector 
one shown in Figure 

They have not only 
but 


noticeable 


oil injection point 


reduced have also 
vided a 


amplitude of 


erosion pro 
reduction in the 
pressure fluctuations 


throughout the units 


Vapor Recovery 


In recent designs for Vapor recovery 


units of large catalytic cracking units 


centrifugal compressors appear very 
attractive. If th: capacity exceeds 5000) 
barrels per day and the required ab 
1Oo 


worked 


sorber pressure does not exceed 


psig economic units can be 
out. It is practical to obtain 80 percent 
propylene recovery without refrigera 


tion in such an absorber 


I 
s 








NUMBER 2 OF A SERIES 


SATISFIED by the operation of Koch Kaskade trays in 
another of their gasoline plants, Peppers naturally specified 
them in all the towers of their new gasoline plant at 
Britton, Oklahoma. These towers include an absorber, 
stripper, deethanizer, depropanizer and a debutanizer. 


A LARGE number of Koch Kaskade tray installations 
are repeat orders from satisfied customers. It will pay 
you to investigate the economy and operating efficiency 
of Koch Kaskade fractionating trays. Write us today, 
no obligation. 








Furfural Process Adapted to Operate 
On Wide Variety of Charge Stocks 


Developn 


re 
| HE Westville, N. J., furfural plant, 
originally 8000 
barrels per day of low boiling dis- 
tillates has been in commercial pro- 
duction since December, 1949 proces 
sing a stocks. Skill 
acquired in the operation of this unit 
a lower 


designed to ¢ harge 


wide variety of 
and the ability 
than expected ratio of furfural to oil 
have enabled the company to increase 
the charge rate to as much as 14,000 
barrels per day when charging cata 
lytically cracked gas oils 

Furfural is particularly adapted to 
the refining of diese] oils, furnace oils 
and the like because of its selectivity 
sulfur and nitrogen 
well with 


to operate at 


for aromatics, 
compounds as as the ease 
which furfural can be recovered from 
the product streams after water has 
been added to the oil-solvent mixtures 
The flow diagram, Figure |, illustrates 
installed at 
Eagle Point 


the essential 
The 


works 


equipment 
Texas Company's 


Untreated oil is introduced into a 


ent Corporation 


counter-current extractor at a _ pre- 
determined temperature. A tempera- 
ture gradient is maintained between 
the top and the bottom of the tower 
by control of the temperature of the 
oil and furfural charged. Concentra- 
tion of undesirable oil constituents in 
the furfural phase increases toward 
the bottom of the tower from which 
the extract solution is withdrawn con- 
tinuously while the refined oil of pre- 
determined quality flows from the top 
of the tower with a small percentage 
of dissolved furfural. The refined gas 
or fuel oils show improved ignition 
quality and characteristics, 
and a decided reduction in nitrogen, 
sulfur and meta! contaminants, 

The raffinate solution flows from 
the extraction tower through an ex- 
changer to a steam stripper in which 
suitable temperatures are maintained 


burning 


General View of Furfural Extraction Unit for 
Middle Distillates Showing the Pump and Con 
trol House in the Foreground 
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FURFURAL has been used ex- 
tensively for many years as an 
extractive solvent for refining 
lubricating oil stocks and to a 
lesser extent diesel fuel oils 
and gas oils. Its use in the lat- 
ter field is being rapidly ex- 
tended by The Texas Com- 
pany. Pilot plant and large 
scale experimental studies in 
the use of furfural for the ex- 
traction of gas oils, catalyti- 
cally cracked cycle oils and 
other middle distillates extend- 
ing over a period of years, to- 
gether with an accumulation 
of data which Texaco Devel- 
opment Corporation has col- 
lected in its experience re- 
fining lubricating oils, have 
culminated in the design and 
erection of the unit at The 
Texas Company's Westville, 
New Jersey, refinery to furfural 
refine such gas oils. This 
presentation was prepared 
through cooperation with 
Texaco Development Corpora- 
tion. 


by a reboiler type of heater. The re- 
covery of furfural from the highly 
aromatic extract is accomplished in 
much the same manner. A unique de- 
sign has been developed for the sepa- 
discard of all 


extraction or 


ration and ultimate 


water entering the sol- 
vent recovery systems, Low-boiling pe 


troleum fractions accumulating in the 
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decanters may be either returned to the 
system or water washed for the re- 
covery of the smal] amount of furfural 
associated with them. 

Ignition Quality Improvement 

Good ignition quality as well as 
smokeless combustion and low engine 
deposits are essential for high speed 
Diesel engines, Tables I and II reflect 
the cetane improvement that is typical 
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View of Panel Board in Control Room of Fur 
tural Extraction Unit for Middle Distillates 


when refining both virgin stocks and 
catalytically cracked gas oils. The ex- 
tent of this improvement, of course, is 
dependent upon the degree of extrac- 
tion. Commercial operation has fully 
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mmpany Publication 


demonstrated that the desired degree of 
refining can be accomplished at a rela- 
tively low expense. Utility require- 
ments per barrel of distillate recently 
experienced are shown in Table A. 


TABLE A 


Fuel, 0.0158 
Steam at 250 peig., Pounds per Barrel of Charge 
Oi 
Steam Recovered as Exhaust at 15 psig, Pounds 
per Barrel of Charge Oil | 
Net Pounds of Steam Consumed 
Barrel of Charge Onl 
Coohng Water Circulated, Gallons per Barrel of 
Charge Ol) 


Barrels per Barrel of Charge Oi! 


Pounds per 


Improvement in Burning Quality 


Burning tests using a pot-type burner 
have demonstrated that smokeless com- 
bustion is obtained burning furfural 
refined catalytically cracked fuels with 
only a small percentage of excess air. 
In this test carbon deposits amounted 
to 0,004 percent of the oil burned 
compared with deposits of 0.056 per- 
cent when burning unrefined cracked 


Figure | Flow diagram showing essential equip 
ment of Furfural extraction unit installed at The 


Texas Company's Eagle Pass works 
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TABLE | 


furfural Refining Gas Oils 
Cetane Number improvement 
VIRGIN STOCKS CRACKED STOCKS 

Cahtorma 
Charge Ralfimate 


Venesucls Cabterma West Texas Arabian Venezuela 


CRUDE SOURCE Charte Ratfinate Charge Raffinate Charge Ratfinate Charge Raffinate Charge Ratfmate 








mmount of excess 


for smokeless 


fuel oi! with a laree 


tir which was necessary 
ombustior 
Tests on virgin ind catalytically 


eT icked stocks 


from 


show sulfur reductions 
ranging 
sulfur contained in the original charge 


stock 
of the 


the character 


de pe ndit v 
ancl the 


char re cle gree of ex 


traction 


Extraction with furfural has been 


found to bring about a substantial re 


moval of nitrogen compounds and 


metal contaminants As 


data for 


in example 
California virgin 


Table | 


perce nt of 


rehning of 


is oil are shown m The re 


moval of only 5 extract 


resulted in a 67 percent reduction of 


ind a 70 to BO pe reent 


nitrogen bodies 
metal contaminants 

nickel 
operations the car 


cracking 
Pi percent the 


reduction in the 


vanadium and Thus im 


! ickin 


lav-dowr vy the 


iron 
subse quent ¢ 


hon catalyst 


was reduced by about 


catalyst activity improved and a re 


ductior n the hydro n factor ob 


tained The 


from 


" iphtha produce d 


TABLE 2 


furfural Refining Gas Oils 


Cetane Number improvement 


CRACKED STOCK 
( alileorme 
Ratlimate Rattimate Raflimate 


CRUDE SOURCH Charge 


catalvtically cracked turtural ex 
vele stock «ho at at 


the leaded o« 


this 
increase 


tracted 


pont 


to YO percent of the 


190 
20.2 


tanes of finished gasoline and no de- 
crease in yield as compared with vir 
man stock 

Commercial operation of the proc 
ess has proven the economy ot produc 
fuel 


of improved quality by 


furnace oils 
furfural ex 


ing diesel oils and 
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traction and has increased avail 
able supply of catalytic cracking stock. 

The of extraction of gas 
oils, cycle oils and middle distillates 
with furfural is a development of The 
licensed by 


proc Css 


Texas Company and is 


Texaco Development Corporation 


General View of Furfural Extraction Unit for Middle Distillates Showing Furfural Extraction Tower 
in the Foreground 
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The Company, having main offices and lab- 
oratories in New York, and branch offices in key cities 
of the United States, London, and Paris, is available to 
petroleum refiners and chemical manufacturers as a 
complete and integrated engineering service organ- 
ization prepared to undertake anything from factual 
economic analysis of contemplated plant expansion 
to actual design, construction, and initial operation of 





unit process plants in these industries. 


Extensive laboratory facilities are maintained for 
fundamental process development, charge stock evalu- 
ation, and pilot scale tests on units of varying size for 
such operations as distillation of all types, thermal 
and catalytic cracking, continuous coking, propane 
deasphalting, solvent refining and dewaxing, wax de- 
oiling, and other related processes. By means of such 
pilot plant tests Lummus can fulfill its obligation to dis- 
interestedly select that process or combination of proc- 
esses best suited to a client's product requirements 
from given charging stocks. On the basis of these tests 
the engineering staff develops the full scale plant 
process and mechanical design. Material and equip- 


Lummus has had some sixty years of experience in the 
design and construction of chemical plant process units 
and twenty-five years in the petroleum refining field 
Since the birth of chemical engineering principles, 
Lummus has applied distillation, heat transfer, and 
flow of fluids in modern chemical and petroleum plant 
designs. Lummus has pioneered in the commercial de- 
velopment of a number of successful processes includ- 
ing lube oil solvent refining and dewaxing, selective 
cracking, polyforming, catalytic cracking, and wax de- 
oiling, as well as ethylene, styrene, butadiene, phenol, 
and azeatrophic toluene production units, and has de- 
signed and built petroleum processing units of all types 


as well as many complete refineries 


In the chemical field Lummus has built over 300 units 
including alcohol, benzol, phenol, ethylene, butadiene 
and styrene manufacturing plants. The number of 


plants for the manufacture of motor gasol ne and 100 


LUMMUS Organization «Services 


ment are purchased, inspected if necessary, and ship- 
ment coordinated with the requirements of the field 
construction department. Much of this equipment, such 
as all types of shell and tube heat exchange equipment 
and fabricated piping may be furnished by Lummus 
manufacturing divisions. As plant construction nears 
completion Lummus operating personnel conduct pre- 
liminary tests of the equipment and, finally, supervise 
the initial operation and performance tests for cus- 
tomer acceptance. 


The interest of the Lummus Company in any particu- 
lar installation does not end at this juncture, however, 
for field representatives make periodic visits to the 
plant keeping a record of its operating performance, 
maintenance requirements and long term efficiency. 
Should charging stocks or product requirements radi- 
cally change, such check-up will enable the prompt 
preparation of suggested plant alterations to meet the 
new demands. In the last analysis, only on such long 
term familiarity with a plant's performance and sug- 
gestions and observations by its operating staff can 
future design be intelligently based. 


LUMMUS Background 


octane aviation gasoline from petroleum, including 
crude distillation, thermal cracking, catalytic cracking, 
polyforming, and polymerization units exceed 170. In 
the lubricating oil field, Lummus has built over 90 proc- 
ess units employing solvent refining and dewaxing, 
vacuum distillation, propane deasphalting and clay 
finishing processes. 


The Oil Heater Division has specialized in the intri- 
cate design of direct fired heat exchange equipment of 
all types and has developed many advantageous de- 
sign features for this highly important plant element 
The wide experience of Lummus in heavy engineering 
and process construction, in the marshalling and su- 
pervising of large project labor forces, is reflected in 
its enviable records of freedom from work stoppages 
and rapid plant erection schedules. Lummus world- 
wide operations include plants built all through Eu 
rope and the Near East, South America, and the Orient 





CHEMICALS from Petroleum 


tember 


The use of petroleum as a basic raw material for or- 
ganic synthesis was originally brought about partly 
by the shortage of coal-derived products, and may be 
said to date commercially from the production of tolu- 
ene from petroleum during World War |. 


By 1940, research and development had brought the 
industry to a point which made possible the large-scale 
World War I! production of petroleum chemicals for 
the synthesis of chemical products. The development of 
this petroleum chemical industry was accelerated in the 
early stages of World War Il, and has continued un- 
checked as shown by the ever-growing number of com- 


panies engaged in activities of this nature. 


The Lummus Company, with its wide range of expe- 
rience, has contributed to this growth — both in the 
development, and in the design and construction of 
some of the first plants for manufacturing ethylene, 
propylene, styrene, butadiene, ethylene oxide, ethy!- 
ene glycol, toluol, alcohols, etc. 


Because of the growth of this new industry, petro- 
leum is no longer solely a fuel, but has become a prime 
raw material for such diversified products as organic 
chemicals, detergents, synthetic rubber, plastics, acrylic 
resins, vinyl resins, styrene resins, ethy! cellulose resins, 
etc. A few typical petroleum chemical syntheses are 
shown in the Schematic Flow Diagram below. 
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THE DEVELOPMENT of ade- 
quate processes for extracting 
shale oil from shale will 
greatly improve our position 
with respect to fuel reserves. 
Increasing consumption of 
crude oil reserves coupled 
with increasing costs for ex- 
ploration and production of 
crude oils promises to make 
shale oil mining and recovery 
commercially attractive. 











A CONTINUOUS shale retorting 
process has been developed by Union 
Oil Company of California, Los An- 
geles, Figure 1 presents a 50-ton-per- 
day plant now in operation, A highly 
successful long period test run has 
been completed, which has 
verifed the commercial 
features of the The 
panying photograph was taken during 
the test 


recently 
completely 
process. accom- 


SECTION 


Shale Retorting Process 
Verified by Test Run 


mn Oil Company 


Shale. introduced to the kiln at the 
bottom, passes through a liquid prod 
uct seal, where it is forced upward by 
means of a hydraulically operated pis- 
ton feeder. Air is drawn downward 
countercurrent to the moving bed of 
shale and is disengaged from the unit 
at the slotted cone at the bottom of the 
retort. The air is first preheated by 


the hot spent clinker at the top of the 


kiln. burns off the residual carbon 
on the clinker in the next portion of 
the bed to supply the heat for educ 
tion of the oil in the lower section of 
the bed. The educated oil and the com 
bustion gases are disengaged from the 
kiln through the slotted cone and pass 


»f California, | 


Angele 


through a cyclone in which the oil is 
separated. The spent clinker at the 
top of the kiln is broken up by a ro- 
tating plow and discharged by chute to 
a disposal bunker, 

The unit is self-contained with re- 
spect to utilities, all heat required for 
the eduction of the oil being furnished 
by combustion of residual carbon on 
the spent shale, and combustion of 
stack gases furnishes more than suffi- 
cient power required for the rest of 
the plant. No cooling water is required 

Recovery of oil from the shale con 
sistently averages 100 percent of the 
standard assay value. The process, be- 
ing continuous and countercurrent, has 
a very high thruput per unit volume 
coupled with low operating and main- 


tenance costs 


Figure 2. Photograph of 50 ton per day plant in operation. Fresh 
shale is brought to the unit by dump truck and fed to the retort 
by an inclined trough. Spent shale is discharged to the left of the 
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Shale retorting apporotus. Shale is introduced at the bottom 


through a hopper and is fed upward into the retort by a hydraulic piston 

thet oscillates, making first a downward “suction” stroke under the feed 

hopper and then an upward “discharge” stroke under the retort body. The 

shale moves upward through the retort, finally yore Ay @ top overflow 
t 


chute as spent clinker 


Air for combustion enters at 


top ond is pulled 


downward through the retort by @ suction blower 
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THE CONSTRUCTION and 
operation of several plants for 
processing natural and refin- 
ery gases, employing fraction- 
ating-absorbers. provide defi- 
nite indication of another 
achievement in the long series 
of improvements by which the 
light hydrocarbon recovery 
processes have been raised to 
their present status. 

The fundamental concept of 
the fractionating-absorber has 
been variously applied. and 
termed, for the removal of 
methane and ethane from the 
rich oil stream of absorption- 
type gas recovery plants. One 
new trend is the use of the 
fractionating-absorber for its 
original purpose—the removal 
of methane and ethane at the 
primary point of contact with 
the lean oil. Although the 
fractionating-absorber has ex- 
hibited certain limitations in 
regard to feed and operating 
temperatures and pressures, it 
appears that in some applica- 
tions substantial savings in 
initial plant cost and increased 
operating efficiencies can be 
realized. 














SECTION 


Product Requirements 
Determine the Complexity 
of Gas Recovery Processes 


ry. 

To development of markets for 
natural gasoline and light hydrocar- 
bon products continues to be the ma- 
jor influence controlling natural gaso- 
plant technology. In 
earlier principal market 
sought was the refinery usage of nat- 


line process 
times the 


ural gasoline for volatility blending 
in motor gasolines, Later, a worth- 
while market developed for butane 
and propane in various combinations 
is “bottle gas” and for bulk sales as 
industrial and residential fuel. Pres- 
ently many natural gasoline plants are 
selling light hydrocarbon products as 
charge stock for a variety of petro- 
chemicals manufacturing operations. 

Also, gasoline plants that have prod 
ucts of suitable boiling range are in 
many cases marketing a finished motor 
fuel. Dry residue gases from gasoline 
plants may be sold to a natural gas 
pipe line system or may be returned 
to a produc ing formation, These gases 
ire too valuable to waste and the old 
practice of flare burning gases for 
which we no immediate market existed 
has largely disappeared, 

l nder the pressure of these market 
pportunities, gasoline plant design is 
moving steadily toward the more com- 
plete recovery and separation of the 
individual light hydrocarbon compo- 
A trend in an 
other direction is also evidenced by a 


nents of the feed gases 


keen interest among plant operators in 
processes for gasoline octane number 
improvement. Current quality specif 
ations for premium grade gasoline 
ire not readily met with straightrun 
stocks, and there is prospect that the 
conversion processes will be of in 
creasing importance in natural gaso 
line plant operations for the manufac 
ture of finished motor fuel 

Advances in natural gasoline proc 


essing methods have usually been 
measured in terms of the percentage 
of liquid recovery for individual hy 
drocarbon components, Early natural 
gasoline plants were operated to re 
tain only sufficient butane to set the 
desired vapor pressures for the natural 


rasoline product. Substantially all of 


the lighter gases and much of the 
butane was discarded to plant fuel or 
burned in flares. The plants for the 
most part involved the simple basic 
plan of absorption, low-pressure steam 
stripping of rich oil, and stabilization 
of raw natural gasoline. As markets 
developed for butane, butane-pro- 
pane mixtures, and propane, process 
schemes were devised to accomplish 
the partial or complete recovery of 
these light compenents. Of necessity 
the new 
more complex than the earlier ones 

There is a considerable market for 
propane. New plants are usually de- 
signed to recover a high percentage 
of this component, The recovery of 
light components by an absorption- 
type gasoline plant can be increased 
by several routes, Figure 1. The ratio 
of lean oil circulation to absorber gas 
feed rate may be increased. Lower 
absorption temperatures may be used 
with heat being removed from the 
lean oil, the feed gas, or directly from 
the absorber trays by means of inter- 
coolers. In many cases increased recov- 
ery of the desired components can be 
achieved by raising absorption pres- 
sures, Using lean oil of a lower molec- 


process arrangements were 


ular weight will increase absorption 
for a given oil circulation, 

Along with gains in the recovery 
of desired propane and heavier com- 
ponents, each of these methods also 
absorption of the lighter 
gases, methane and ethans, In present 


increase 


plant operations methane and ethane 
gases are used as plant fuel, routed 
to pipe line sales, or compressed for 
injection into a producing formation 
These unwanted gases must be sep 
arated from the propane and heavier 
products. Also their prese nce ol ap 
preciable amounts in a rich oil stream 
greatly complicates the stripping and 
product separation portions of a gaso 
line plant. If the absorbed methane 
and ethane components are allowed 
to remain in the rich oil charge to 
the stripping still, their presence in 
the still overhead vapors will make 
condensation of the raw product diffi 
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Tower 
Packings 


All Knight-Ware 
Tower Packing is 
made from selected, 
washed and de-aired 
clays. Each type will 
withstand severe acid 
service, has a high 
rushing strength and 
will not spall The 
one-inch Raschig 
Rings, for example, 
have shown an aver 
age of 125 Ibs. in 
break tests. Popular 
shapes include Berl 
Saddles, Raschig 
Rings, Partition Rings 
and Spiral Rings. 
They are usually su; 
plied unglazed since 
the natural matte sur 
face wets better than 
a glassy surface 


Corrosion-Proof Equipment 


Pyroflex is an acid- and alkali-resisting. lining ap- 
plicable to steel, concrete, wood or masonry shells. This 
non-porous, flexible, seamless lining will not deteriorate 
with heat or age. It may be applied on the job or at our 
factory. 

Knight-Ware brick or tile over the Pyroflex provides 
an extremely rugged acid- and leak-proof combination 
lining. Carbon brick may be substituted for Knight-Ware 
to handle hydrofluoric acid and caustic soda. 

We have installed linings or furnished completed units 
for such service as: steel pickling, metal plating, electro 
lytic refining, acid storage, acid concentration, salt 


erystallizers, acid trenches and neutralizing pits; equip 


Pyroflex units such as fume washers, cooling towers, absorb- 
ers and concentrators, are individual, custom-built units de- 
signed to meet the exact meeds of the customer. 
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ment such as gas scrubbers, absorption towers, chlorine 
bleach towers and acid fume eliminators, 
Please furnish sketches and state service conditions 


when requesting quotation. 


Acid Proof Cements and Coatings 


PERMANITE CEMENT 


furan resin solution and an inert carbon powder filler 


A resin cement consisting of a 


Resistant to acids, alkalies of a}l concentrations, solvents, 
oil, grease, water, and steam at temperatures to 280° F. 
For use with tile or brick in acid-proof floors, lining of 
tanks, towers and chemical processing equipment, It sets 
at ordinary room temperatures in one to two hours and is 
dense and non-porous. It is not suitable for nitric or 
strong sulphuric acids. Permanite Cement is shipped in 
packages consisting of 90 lb. drums of powder, and solu- 
tion in 45 lb. pails or 540 Ib. drums. Write for Bulletin 


No. 4-U Permanite Cement. 


KNIGHT NO. 2 CEMENT-—-silicate base type. Used for 
the installation of acid-proof linings in pickling tanks, 
scrubbing towers and absorption towers, It is resistant to 
all acids except hydrofluoric at temperatures to 1800° F. 
It is not recommended for alkaline service. 


KNIGHTROBOND CEMENT— sulphur resin base, Used 
in acid-proof brick floors and acid-proof brick linings, in 
pickling tanks and acid tanks, Goed for most mineral 
acids at temperatures up to 180° F, It is not satisfactory 


for alkaline solutions. 


KABO CEMENT-—Phenolic resin base. Used for the in- 
stallation of brick linings in acid-proof pickling tanks, 
absorption towers, processing vessels, storage tanks and 
acid-proof brick floors. Good for temperatures up to 


350° F. Not recommended for alkaline service 





Pyroflex Lacquer 


Pyroflex Lacquer is a tough resistant coating formu- 
lated from inert, synthetic resins, It can be applied by 
brush or spray. It is inert to all acids including nitric 
and chromic, all alkalies, solvents, oils, fats, greases, 
alcohols, gasoline, water and many others. Pyroflex 
Lacquer may be applied to metal, concrete, wood or 
previously painted surfaces. No primer coat is required. 
Available in black, white, clear and colors. It is shipped 
in l-, 5- and 50-gallon containers, Write for Bulletin 
No, 3-U Pyroflex Lacquer. 
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cult. Increasing still-operating pres- 
sure can provide only a partial answer 
to this condensation problem since the 
stripping of rich oil is thereby ad- 
versely affected. (Increased still pres- 
sure requires higher temperatures at 
the still base, or more stripping steam, 
or both.) 

In cases where most of the raw prod- 
uct can be condensed at the still 
overhead condenser, the gases present 
may be compressed and recycled to 
the main absorber, or may be sent 
to a low-pressure reabsorber. On occa- 
sion, a stream of heavy product liquid 
may be recycled to the still condenser 
to assist in the condensation of the 
product gases. 

In cases where there are consid- 
erable volumes of still gases that 
cannot be condensed, they constitute 
a serious processing problem. They 
contain heavy components that are 
too valuable to discard to fuel, but 
their separation from methane and 
ethane gases will entail a large in- 
vestment in processing equipment and 
increased operating costs. If high per- 
centages of butane or propane are 
desired as products, it is usually better 
to provide some means for removing 
most of the methane and ethane from 
the rich before it is charged to 
the stripping still 

Several methods are available for 
removing methane and 
A simple flash 
to a will result in 
venting part of the undesired methane 
und ethane, The flashed rich oil can 
then be charged still and 
difficulty will be encountered in con- 
densing the still overhead vapors. The 


- 


Figure 1. This sketch if 

lustrates severol meth 

ods in use for increasing 

the recovery of propane 

in the absorbers of gaso- 
line plants 


oil 


absorbed 


ethane from rich oil 
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simple flash, however, results in the 
loss of desired product vapors. By 
Hashing the rich oil into the base of 
a low-pressure absorber some of the 
methane and ethane can be vented 
from the rich oil system while vapors 
desired as product can be reabsorbed 
with a stream of lean oil. If the pri- 
mary absorber pressure is high, two or 
more such reabsorbers may be used at 
successively lower pressures. 

Where high recovery of propane is 
required, a gasoline plant using high- 
pressure absorption, and reabsorbers 
becomes rather expensive. In addition 
to the complications introduced into 
the absorption and stripping sections 
of the plant, the presence in the still 
overhead raw product of considerable 
amounts of light gases usually neces- 
sitates the installation of a fractionator 
to reject ethane. Because of these com- 
plications, designers of high recovery 
plants have sought other process 
schemes in an attempt to lower invest- 
ment and operating costs, Much of 
their work has been directed toward 
the more complete elimination of 
methane and ethane from the rich oil 
ahead of the still. Fairly effective 
methods for accomplishing this “fat 
oil deethanization” have been devel- 
oped, though there is variation of 
opinion concerning their economics 
and applications. The widespread in- 
terest evidenced by plant operators 
and increasing application in new 
plants suggests that the new schemes 
are to find extensive use. 

Almost 20 called 
“fractionating absorbers” were tried.’ 
Two or three trays were added below 
the gas inlet of an absorber, A small 


years ago, 580 
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Figure 2, Methane and ethane are removed trom 
the rich oil and propane retained in this column 


steam coil was placed in the rich oil 
at the absorber base, The idea, of 
course, was to strip out absorbed but 
unwanted light components. No real 
gain resulted, Reboiling was too small 
for any substantial removal of meth- 
ane and ethane. 

Later a certain refinery operation 
directed toward the recovery of pro- 
pylene for petrochemicals manufac- 
ture employed rich oi] fractionation 
to strip out absorbed methane and 
much of the ethane without appre- 
ciable propylene loss. More recently 
rich oil fractionation was used in a 
case where methane’ and ethane were 
removed and propane retained.’ Fig- 
ure 2 is a diagram of the flow. The 
main absorber operates like all ab- 
sorbers, In this commercial design 
more than 95 percent of the total bu- 
tanes are absorbed, and more than 60 
percent of the propane. The rich oil 
then goes to the middle of the deethan- 
izer. This deethanizer is a two-section 
apparatus that combines the functions 
of a reabsorber with those of a strip- 
ping column. It has “reflux” (lean oil 
rather than condensed overhead prod. 
uct) and a source of reboiler heat. 
Methane and ethane are effectively 
stripped from the rich oil so that total 
condensation of still overhead can be 
had with usual plant cooling water 
temperatures and there is no need for 
a fractionator to remove ethane from 
the raw product, Certain limits exist 
for this type of rich oil deethaniza- 
tion, The temperature at the tower 
base must not exceed the critical tem- 
perature of the heavy rich oil com- 
ponents—-or, of course, the available 
temperature level of the source of re 
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boiler heat. Pressure is set by the 
base temperature, the amount of pro- 
pane and butanes in the rich oil, and 
indirectly by the operating pressure 
of the rich oil stripper 

to be dealt 
with in rich oil deethanizing plants 
involve the establishment of the opti 


mum lean oil rate and optimum heat 


Some of the problems 


recovery. and controlling the column 
The optimum heat recovery, of course, 
function of the cost of fuel 


equipment 


ind cooling water, and 
amortization. Of 
fact that 
cooler inlet temperatures for lean oil 


highe r 


maintenance and 


noteworthy interest is the 


in these plants is sometimes 


than in some other types ot absorp 


thon plants This has been interpreted 


as showing that heat economy is leas 


than might be obtained by other 
nethods, This is not generally so. he 


cause less lean oil may be circulated 


for a given net propane recovery im 


rich oil deethanization schemes 


Better heat recovery is possible and 


sometimes lower heat exchanger sur 


face result from the use of feed pre 
heaters and reboilers for deethanizers 
Reduction of the 
f the rich oil 


heat 


bottom temperature 


deethanizer improves 


transter relationships and in 


creases heat recovery. In general, the 


bottom temperature is a tunction of 
ywition of the gas 


maditions of the 


the compe 


feed op 
eratin main al 


orber and rich oil deethanizer and 


the propan recover 4 decrease in 
obtained 
a nyectior ot propane the bottom 


if the tower or by the use of strip 


ottom temperature can be 


ping steam to reduce the 
ires These methods. he 


provide large ns 


partial pres 
wever lo not 
in heat recovery 


because tl lean oil must 


be high enough for str 


temperature 
ppin im any 
determines the 


ise which heat ex 


change requirement 


Several advantages over the single 


reboiler and single prehe ater sche mes 
rich oil 
lumn emploving 
trays of the stripping se 
and reboiling for the 


Heat 


hot lean oil to the 


are claimed for the deethan 


iver cx preheating on 
the upper 
tion tower bot 
toms Figure from 
and the 
preheater substantially lowers the duty 
of the 


reduces the 


exchange 


lean oil wling system. which 


cooling equipment re 


quired, and eliminates the utilities 


that would otherwise be required to 


supply this heat at reboiler 
Another advantage of 
hi ther 


whic h provide « better 


ind pre 


heater this svs 


tem is the mean temperature 


stripping with 


fewer trays and less reboiler vapor 


This arrangement has been found eco 


nomical to install and operate over 


of control 


wide range of feed gas compositions 
and propane recoveries. 

In plants where only partial re- 
moval of methane and ethane is re- 
quired, a preheater system with in- 
jection of wet gas at the bottom of 
the stripping section may be used to 
advantage. Applications include high 
pressure absorption on gas transmis- 
sion lines, where all the gas is returned 
to the line, except that for fuel. This 
arrangement can be used to remove 
as much as 80 percent of the methane 
absorbed. The 
of a wet (propane rich) gas stream 
at the bottom of the stripping section 
causes propane to be absorbed pref- 
erentially in the rich oil, On the basis 
of the differences in the partial pres- 
sures of methane 
and ethane are released from the liq- 
uid phase as equilibrium is ap 
proached.* These gases with some pro- 


and ethane injection 


these components, 


pane flow into the absorption section. 
Here the propane and some ethane are 
absorbed by A preheater de- 
creases the horsepower required for 


lean oil 
compression of uncondensed 
from the stills 

Completely satisfactory control of 
rich oil deethanizing columns for pro- 
and maximum 
recovery has not always been 


vapors 


pane Vapor pressure 
propane 
ichieved, Because the composition of 
feed to gasoline plant varies over a 
somewhat wide range, the column can 


not be controlled by holding a con 
stant bottom temperature, One method 


is through maintaining the 
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richness of the gas to the top section 
at the proper level, a specific-gravity 
instrument measuring the richness of 
the gas. Another scheme provides in- 
direct control by measurement of the 
rise in temperature of the lean oil. 
Natural gas has larger percentages 
of methane and ethane than the corre- 
sponding gas streams charged to re- 
finery gas recovery and fractionation 
units. Accordingly, the deethanization 
of rich oil is usually more difficult 
in the natural gasoline plants, or at 
any rate it occupies a more promi- 
nent position as a problem that must 
be solved in setting up a plant process 
scheme. In natural gasoline plants it 
has usually considered hest to 
install fractionating absorbers for rich 
oil deethanization as a separate process 
step following the contacting 
of feed gas by lean oil in a primary 
absorber. In the refineries fractionat 
used to a 
initial 


been 


initial 


have been 
extent as the 
process step of absorption units, It 
that 


several gasoline plants are now build- 


ing absorbers 


considerable 
is interesting to note, however, 
ing in which a fractionating-absorber 
of the preheater-reboiler type will be 
instead of a conventional main 
This 


refinery gas 


used 
absorber 
been 


process & heme has 


used in plants op- 
erating at low pressures on rich gases 
that 


and rich feed are available in natural 


and it appears where pressure 


gas operations, the fractionating ab 
sorber will permit a reduction in the 
initial plant investment 





The flow diagram of one scheme 
utilizing fractionating-absorbers for 
natural gasoline processing is shown 
in Figure 3. This plant® is designed 
for 90-percent recovery of the propane 
and practically all of the butanes and 
heavier. Among the features of the 
design of this plant are the use of 
two fractionating-absorbers in series, 
the use of refrigeration, and the use 
of the recovered natural gasoline as 
absorption oil. Absorption pressures 
are about 475 psig. and temperatures 
20° F. The first fractionating-absorber, 
for propane, requires a lean oil rate 
of 6.3 gallons per 1000 cubic feet 
of wet gas. Because of the high vola- 
tility of the recovered gasoline used 
as absorption oil, its loss in the over- 
head gas stream is quite high. Thus, 
the primary purpose of the second 
fractionating-absorber is recovery of 
the volatile fraction of the lean oil. 
It does not result in an increase in 
the recovery of propane, except to a 
minor degree. 

As will be noted from the diagram, 
deethanization of the raw product be- 
hind the still is not required and the 
remaining three columns in the plant 
are conventional. Refrigeration for the 
plant is supplied by a conventional 
compression type refrigeration unit, 
which uses LPG-propane as refrigerant 
at two temperature levels, 40° F. and 
10° F., for a instal la- 
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The fractionating-absorber has been 
in use in place of the conventional 
absorber in refinery gas recovery 
plants for about the same length of 
time that it has been used for rich 
oil deethanization in gasoline plants. 
Additional experience and straight- 
forward methods of design, plus the 
increasing use in the industry, indi- 
cate several advantages in the use of 
fractionating-absorbers from the stand- 
point of economics and operation. 
There are a number of problems, how- 
ever, that remain to be solved. Among 
them are the choice of optimum pres- 
sures and temperatures and extreme 
sensitivity of the columns to feed com- 
position changes, It is apparent that 
the advent of the fractionating-ab- 
sorber is a major development in light 
hydrocarbon processing. 


Process Methods 


While the fundamental process steps 
used for the recovery of liquifiable 
hydrocarbons — absorption, stripping, 
and fractionation—are the same in all 
plants, there are many variations in 
arrangement and operating conditions 
in profitable use throughout the indus 
try. Generally, the incentive for de- 
vising what may be considered a new 
or different process scheme arises from 
some unusual conditions under which 


a plant is required to operate Such 
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conditions may include details ranging 
from a scarcity of cooling water to an 
uncertain supply of electrical power 
and such major matters as whether the 
feed stock is a dry or a wet gas avail- 
able at a high or at a low pressure 
and whether the residue gas is to be 
sold or recycled to a formation. One 
way or another, the over-all economics 
of the situation will dictate most of 
the choices. Each new plant that is 
built is likely to include some new 
idea in processing. If the idea is espe- 
cially good it will be used in other 
plants, Some variations that have ap- 
peared on the flow diagram of recent 
plants are noted below. 

In Figure 4 is illustrated still an- 
other column employed for demethan- 
izing rich oil in an absorption-type 
gasoline plant. This column, which 
was termed a “demethanizer-reab- 
sorber” by the designer, is similar in 
appearance to demethanizing columns 
used in other plants, but has varia- 
tions both in process flow and in oper- 
ating temperatures. In this column 
rich oil from the base of the upper 
absorber section is withdrawn from 
the column, heated by exchange against 
hot lean oil, mixed with incoming rich 
oil from a primary absorber, and 
charged to the top tray of the lower 
stripping section of the column, A 
small stream of rich vapors from the 
plant’s stripping still overhead accum- 
ulator is fed into the base of the 
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Figure 3. Simplified flow diagram of a process for a natural gasoline plant utilizing two fractionating-absorbers, recovered gasoline os absorption oil 
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Here's one insulation 
that will save you money 


EAGLE-PICHER SUPER "66" 
INSULATING CEMENT 


st-inhibitive, 


flat and irregular irftaces 
temperature »n to La00°} 
ed on equipmen 


do not exceed 1200° F.! 





show you the proper insulation to get maximum heat 


and power from each fuel dollar expended. 


An Eagle-Picher Industrial Insulation distributor or 
representative can help you reduce operating expenses 
because he has available a wide line of insulation 
products —for high and low temperatures 

scientifically designed for maximum thermal efficiency, 
and practical application. Why not let him give you more 


information about some of the products listed here? 


These Eagle-Picher products can save you money... power... time 


Insulating Felts + Supertemp Biocks+ Blankets 
Loose Wool « Pipe Covering « Stalastic + insul Ie 
Swetchek «+ Finishing Cements « Insulating Cements 
Fireproofing Cement + Diatomaceous Earth Blocks 





THE EAGLE-PICHER COMPANY 


General Offices: Cincinnati (1), Ohio 


Insulation products of efficient mineral wool —-for a full range 
& 


PICHER 


of high and low temperatures. Technical data on request 
Since 1843 





EAGLE-PICHER 
FIREPROOFING CEMENT 


Mixed with water to form a stiff 
plastic mix for easy application 
on ribbed lath. Recommended 
for fireproofing structural steel 
columns, steel tank supports, 
skirts and equipment bases. Has 
high dry coverage of approxi 
mately 30 sq. ft. 1 inch thick per 
100 pounds. Adds fire protection, 
patented rust-inhibitor resists 
corrosion. Tested by Under- 
writers’ Laboratories, Inc. 


EAGLE-PICHER 
MINERAL WOOL BLANKETS 


These blankets satisfy the need 
for a convenient method of 
quickly and efficiently insulating 
flat or curved surfaces on larger 
types of heated equipment. 
Mineral wool is felted and secured 
between flexible meta! fabric 
Outstanding physical and chemi- 
cal stability enables Eagle-Picher 
Blankets to resist water, steam, 
corrosive fumes and normal 
vibration, 


EAGLE-PICHER 
SUPERTEMP BLOCKS 


Eagle-Picher Supertemp Blocks 

are lightweight (approximately 

: . . : 16 Ibs. per cu. ft.). Can be cut 

For a completely effective, low-cost insulation : easily with knife or saw to fit off- 

. ; shaped areas . they fit snugly 

combination, you can’t beat the teamwork over minor irregularities. They're 

ee = ’ " 4 strong and have high refractory 

of Eagle-Picher Mineral Wool Blankets, value. Withstand temperatures 

_e ie ow “ee? . 7 up to 1700° F. Conductivity at 
Supertemp Blocks, Super ‘‘66"" Insulating 512° F. approximately 0.43 

: > Fire ine Ceme P all standard sizes, from 3° x 18" 

Cement, No. 106 Fireproofing Cement and to 12° x 36” py Heat 


from 1” to 4". 





Insulseal. They work effectively to give your 
equipment highest possible thermal 
efficiency . . . cut operating costs by saving CS at Sa ya EAGLE-PICHER INSULSEAL 


maximum amount of fuel... and help me be ~ Faegy an Ye ee eee: 
; temperatures up to 450° F. 
Applied as a plastic, its smooth 
troweling qualities assure uni- 
form coverage, proper thickness, 
It protects insulation from air 
infiltration, fumes, rain, snow, 
vibration, punctures, and with- 
stands severe service, indoors or 
out. Dries to a smooth, rich 
black, has a neat appearance on 
hot or cold surfaces . . . may be 

washed or painted. 


to provide perfect, precise control 


over temperatures. 


EACLE 


THE EAGLE-PICHER COMPANY Genera! Offices: Cincinnati (1), Ohio 


Insulation products of efficient mineral wool—for a full range 
of high and low temperatures. Technical data on request 
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Figure 4. In this case, the column for methane 
removal is termed, demethanizer-reabsorber 


lumn as a stripping medium 
Heavier components of the stripping 
vapor st lectively displ ice lighter com 
ponents remaining in the 
to the bottom of the 
sorbed light 
ed at the 


rich oil flow 
column. Ab 
ises are largely vapor 
flash 


section of the 


feed-tray zone, and 


the stripping column 


»perates with a quite small tempera 


ture gradient and at a comparatively 


ow temperature level, thus making for 
ood heat 


Intercoolers 


recovery from the lean oil 


system cool the vapors 


entering the absorber section 

In the particular design shown vapor 
treams from two other plant sources 
are routed to this column which thus 
provides needed separation of prod 
light 
is necessary, of course, that such vapor 
into the 


uct components from gases. It 
column 
that 


will not upset 


streams he injected 


at appropriate points so com 


ponents they introduce 


the se paration which the column would 


Figure 5. Demethanizer column using hot vapors 
tor stripping 


otherwise provide. 

The column illustrated in Figure 5 
is a demethanizing column also; how- 
ever, hot vapors are utilized in strip- 
ping. The heaters are for the rich oil 
charged to the high-pressure still. In 
this instance they are made to serve 
as reboiler for the 
generating 


4 second purpose 
demethanizing column by 
recycle vapors from the rich oil stream, 
This stream is rich in propane, In the 
column, the differences in partial pres- 
sures of the hydrocarbons cause pro- 
pane to be absorbed preferentially by 
the rich oil in the stripping section, re- 
leasing methane and ethane from the 
liquid phase flow up- 
ward into the absorption section with 
the gases flashed from the stream of 
rich oil charged to the mid-section of 
the vessel. The column strips most of 
the methane the rich sub- 
stantially reducing the volume of non- 


I hese gases 


from oil, 
condensibles in the feed to the high- 
pressure still, In this plant, however, a 
certain amount of ethane is desired 
as a product, and the plant still is fol 
fractionator which pro- 
duces ethane as an overhead stream. 


lowed by a 


Where methane and ethane are not 
substantially all rejected from the rich 
oil by means of one of the schemes 
ivailable for the purpose, it is fairly 
common practice to provide a fraction- 
iting column to separate ethane from 
the natural This 
separation is necessary if propane of 
It Is pos 


raw gasoline make 
high purity is to be made 
sible to these fractionators 
with plant cooling water as the con 
densing medium for overhead reflux 
but it has been found that refrigera- 
tion at this point is often advantageous 

The 
product and the temperature to which 
the reflux drum can be lowered by the 
available cooling medium set the pres- 


operate 


composition of the overhead 
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Figure 6. Deethanizer in a plant designed for 85 
percent recovery of propane 


sure at which the tower must operate 
to condense reflux, The reboiler tem- 
perature for the tower is in turn set 
by tower pressure, and this tempera- 
ture is limited, 
approach to the critical pressures of 
the bottoms product must be avoided 
if the tower is to function. Where high 
retention of propane, or a pure ethane 
product is desired, propane must not 
be a major component of the tower 
overhead vapor stream. Low tempera- 
tures are required to condense ethane 
alone as reflux. and refrigeration is 
thus essential unless plant cooling 


since too close an 


water temperatures are abnormally 
low. 

The column in the sketch of Figure 
6 is operating in a plant designed for 
85 percent recovery of propane. This 
recovery figure was easily reached and 
surpassed, The feed is completely de 
methanized and dehydrated to 
prevent freezing in the overhead lines 


alse 


using refrigeration, Overhead vapors 
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Figure 7. Simplitied flow diagram showing the conventional fractionation 
channel used in most plonts. 


of the column consist substantially of 
ethane which is condensed at about 
50° F. to provide reflux for sharp sep- 
aration of the ethane from the propane 
and heavier material. What might be 
termed the conventional order of frac- 
tionation for the raw gasoline make 
in an absorption plant routes the feed 
first through a deethanizing column 
and then successively through a de- 
propanizer and a debutanizer, Figure 
7. These columns produce ethane, pro- 


pane, and butane, respectively, as 


overhead products. The bottoms in 
each case flow on to the next tower 
with natural gasoline of the desired 
butane content being produced as the 
bottoms from the last column, the “de- 
butanizer” which is, of course, often 
termed a “stabilizer.” This order of 
separation has advantages from the 
standpoint of simplicity and economy 
of process utilities. 

The high pressures necessary for re- 
flux condensation for deethanizing col- 
high bottoms tem- 


umns necessitate 
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Figure 9. In this case, the “debutanizer” splits the raw make stream for further fractionation of 
both overhead and bottoms 
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Figure 8. Fractionotion scheme employed to avoid difficulties with critical 
temperatures of raw make mixture 


peratures, especially in where 
considerable percentages of heavy 
components are present in the bottoms 
stream, High reboiler temperatures 
will present difficulties through a too 
close approach to the critical tempera- 
tures of the bottoms stream. The ar- 
rangement shown in Figure 8 has been 
employed to avoid these difficulties. 
In this plan the heavy components are 
separated as bottoms at a “depropan- 
izer” column which makes an overhead 
condensate that is charged to the de- 
ethanizer. 

The depropanizer pressure required 
to condense reflux and overhead prod- 
uct is not especially high and reboiler 
temperatures are thus reduced to mod- 
erate levels. Further, the critical tem- 
perature of the bottoms product is 
raised by the removal of its propane 
component, The deethanizer pO same 
a propane bottoms product and re- 
jects ethane gas overhead, The de- 
ethanizer has preheated feed and op- 
erates at a substantially higher pres- 
sure than the depropanizer. Fractiona- 
tion is achieved with a temperature 
gradient of a little over 100° of tem- 
perature from bottom to the top of the 
column. Butane and gasoline from the 
bottom of the depropanizer are sep- 
arated in the conventional manner. 
The scheme is most useful in plants 
where extremely high propane recov- 
ery is not essential. Although both the 
depropanizer and deethanizer show 
overhead vapor streams that are routed 
to reabsorption columns, the volume is 
not large. 

Many gasoline plants are required 
to process feed stocks ranging from 
methane through kerosine and light 
gasoil. It is the usual practice to route 
production from both the natural gas 


cases 











en 


wells of an area 
The heavy 


and the distillate 
through a common plant 
components thus brought into natural 
gasoline plants occasion little diffi 
culty in the absorption section of the 
plant but do make for complications 
in the stripping and fractionation see 
trons 
Kecause equipment 
absorption and 


requirements 
may be less in the 
stripping section if some of the proc 
accommodate 
natural gas distillate 
total products of such 


ess steps are made to 
both 


ponents the 


and com 


plants are often recovered as a single 


combined stream. This raw product 


stream must be separated into its vari 
Because the boiling 


fractionation 


ous components 
range is quite wide the 
of this 


lems that 


mixture presents some prob 
are not encountered in sim 
pler gasoline plants, The presence of 
heavy materials may eliminate consid 


eration of the conventional 


process 
order of deethanization, depro 


debutanization or stabiliza 


ste p 
panization 
tion, and distillation of the heavy oil 
into fractions of desired boiling range 
The reboiler necessary 
for satisfactory separation of ethane 
in the first high and 


the critical 


temperatures 


tower would he 


temperature of the wide 


range bottoms material is compara 


tively low 


An alternate design that has been 


ised in some plants is shown in Figure 
9, In 


irrangement the first tower 


| 
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this 
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termed a debutanizer, functions to 
split the raw product mixture into an 
overhead stream composed of butane 
and lighter gases and a bottoms stream 
composed of natural gasoline, kero- 
sine, and heavier distillate fractions. 
The overhead stream from the splitter 
tower is largely condensed and charged 
to a deethanizer and a depropanizer 
functions in con- 
ventional fashion. A fuel gas is 
duced overhead from the deethanizer 
while a propane cut is the top product 
from the depropanizer a LPG 
fraction the bottoms product. Gas non- 
condensable at the splitter overhead 
product accumulator drum is recycled 
Bottoms from the 
splitter tower are charged to a dis- 
tillation column where gasoline is pro- 
overhead. kerosine is a_ side- 
stream cut handled through a steam 
stripping section, and a mineral seal 
oil the bottoms product. This scheme 
provides easier and more efficient op- 
eration of the columns, allows use of 
smal] deethanizing 
pumps and re- 


combination which 


and 


to a reabsorber 


duced 


a comparatively 


column, and smaller 


boilers 

The recent trend of natural 
line plants to produce and market pre 
mium motor gasoline, although follow- 


gaso- 


ing several courses, continues to pro 
gress. In some instances, catalytic re- 
forming units for the heavier gasoline 
com- 


fractions to gasoline 


ponents have heen ine luded as part of 


premium 


Left. The tall, slender 
column, with the upper 
section of reduced diam- 
eter, is a familiar sight 
in gasoline plants today 


the gasoline plant equipment. Such 
units require the separation of feed 
stocks of suitable boiling range, One 
such feed preparation unit is illustrated 
in Figure 10, In this case the first 
tower produces an unstabilized 200- 
endpoint gasoline overhead. Charge to 
this still is unstabilized gasoline and 
flashed raw distillate. The bottom tem 
perature of this still is maintained by 
a recycle stream from a direct-fired 
heater which serves as preheater for 
the second tower. The heated bottoms 
are charged to the naphtha still. A 
small stream of absorption oil injected 
into the system provides a means of 
keeping the plant absorption oil clean. 

The naphtha still overhead product 
is a 200-450° F, naphtha cut, which is 
charged to a catalytic reforming unit 
for the production of premium motor 
gasoline. A partition is used in the 
lower section of the naphtha still to 
divide the column into internal side 
stream strippers with semicircular 
trays. The regular bottoms stripping 
section produces a gasoil product. The 
other half of the tower serves as a 
stripper for kerosine which is drawn 
off of a tray in the upper section of 
the still 
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Figure 10. Process scheme in gasoline plant to 
produce charge stock for reforming to premium 
motor gasoline 
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Hypersorption Process Produces 


Up to Four Separate Product Streams 


Ur 





The Hypersorption process in- 
volves countercurrent con- 
tinuous flow of gases with 
activated carbon effecting a 
fractional adsorption. Four 
commercial installations are 
now in operation with others 
in various stages of design 
and construction. 











TL 
HE Hypersorption process, de- 


veloped by Union Oil Company of 
California, Los Angeles, is employed 
for the separation of light gases. Fos- 
ter Wheeler Corporation, The Fluor 
Corporation, The Lummus Company, 
and The M. W. Kellogg Company all 
have been licensed to carry out en 
gineering design and construction for 
Hypersorption installations. 

New developments in the field now 
make it possible to produce as many 
as four separate gas streams of high 
from a single Hypersorption 
unit, The schematic drawing, Figure | 
illustrates a simple sidecut operation 
on a cracked gas feed. The flow dia 
gram, Migure 2, illustrates the simple 
case in which two products are pro 
duced. It can be seen that the unit has 


purity 


three major sections: a cooling section 
at the top, an adsorption and rectify 
ing section in the middle, and a steam 
A gas 


stripping section at the bottom 


«rv mERsonee® 





Angele 


lift is employed to convey the granu 


lar charcoal from the bottom of the 


unit to the top in a closed cycle of 
circulation, 

The feed gas enters through an en- 
gaging tray and passes upward coun- 
tercurrent to the moving bed of acti- 
vated charcoal. In its passage through 
the bed, the heavier compounds are 
adsorbed and retained on the charcoal. 
The top product gas, comprising the 
lightest constituents in the feed, dis- 
engages from the charcoal below the 
cooler and passes off through a cy- 
clone. The charcoal passes downward 
below the feed point to the rectifying 
section where it contacts a reflux of 
constituents, separated in the 
stripper, serves to liberate 
lighter constituents adsorbed on the 
downward - moving charcoal. A con- 
centration of these latter constituents 
in the vapor phase results and if de- 
sired they can be disengaged as a side- 
cut product gas at a point between the 
feed and bottom product gas disen- 
gaging sections. As the charcoal flows 
past the bottom product gas disengag- 
ing section into the steaming section, 
it meets an upward flow of steam which 
liberates the adsorbed heavy compo- 
nents, and these flow upward either to 
return as reflux or pass out as boitom 
product gas from the Hypersorber. 

The charcoal flows from the steam 
ing section into the stripping section 
wherein it passes down through tubes, 
which are heated on the outside by 
condensing Dowtherm, and through 
which steam is passed countercurrent 
to the charcoal. The hottest point in 
the stripper is at the bottom of this 
section and substantially all residual 
is removed during 
through 


heavy 
which 


idsorbed material 


the passage of the charcoal 


this zone. 
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Figure 2. Diagram of simple Hypersorption unit 
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Figure |. Hypersorber with sidestream 


The flow of charcoal leaving the 
stripper is controlled by means of a 
specially designed reciprocating feed- 
ing mechanism which drops the char- 
coal into a sealing leg in which a level 
is maintained to restrict the flow of 
steam into the charcoal lift. 

A charcoal regeneration unit is pro- 
vided to act in parallel with the Hy 
persorber for the purpose of carrying 
out high-temperature steam treatment 
of the charcoal to maintain its activity 

The charcoal is transported to the 
top of the tower by means of the gas 
lift and is dropped into the reserve 
charcoal hopper at the top of the unit. 
The hot charcoal passes down from 
the hopper into the cooling section 
consisting of a tube-and-shell exchanger 
wherein the charcoal is cooled to the 
desired temperature for adsorption. 

A part of the top product gas stream 
from the Hypersorber passes up 
through the cooler and hot charcoal 
hopper serving to remove any residual 
water and remaining on the 
charcoal from the stripping operation. 

The extended field of light gas proc- 
essing, which Hypersorption makes 
possible, includes the recovery of ethyl- 
ene and propylene from refinery gases 
and gases from high temperature crack- 
ing operations, separation and purifi- 
cation of hydrogen, recovery of acety- 
lene in low concentration gas streams, 
recovery of ethane and propane from 
natural gas, and the separation of 
nitrogen from natural gas 


steam 
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Autothermic Cracking 
For Ethylene Production 


R. M. DEANESLY 
Universal Oil Products Company, Chicago, Illinois 


AUTOTHERMIC CRACKING is 
the name given to processes 
in which the heat of cracking 
is provided by air or oxygen 
introduced with feed rather 
than by external firing of 
tubes. 


It has been applied primarily to 
cracking for ethylene production be- 
cause it enables the high temperatures 
in the region 1700-1800° F. to be 
reached which are favorable to fast 
reaction and good yield, 

The amount of feed stock which is 
burned by the introduction of air to 
provide the heat of cracking, as well 
as the amount of air required, is mini- 
mized by the employment of efficient 
heat exchange between the effluent 
gases leaving the cracking zone and 
the air and hydrocarbon streams en- 
tering. Thus the extent of dilution of 
the effluent gases by nitrogen from 
the air and carbon oxides from the 
combustion reactions is low enough 
so that it is in general not econom- 
ically justifiable to employ oxygen. 

The flow sheet shows schematically 
the application of the process to 
ethylene production from ethane or 
propane or any available refinery or 
natural gas streams containing more 
than 50 percent by volume of com- 
ponents heavier than methane, 

Fresh hydrocarbon feed and recycle 
streams, if introduced into 
the series of heat exchangers 3, 5, 6, 
and air from the compressor into the 
heat exchangers i and 2, where they 
are preheated by effluent gas. The two 
streams, preheated to around 1300° F 
and at a pressure of 25-30 are 
mixed at the entrance to an insulated 
refractory-lined reactor. The mixture 
to around 1700-1800° F., 
cracking 


any, are 


psig. 


rises rapidly 
after which the endothermic 
overtake the com 


reactions nearly 


TABLE 1 


Air-Hydrocarbon Ratios for Autothermic 
Cracking of Ethane and Propane 


pleted combustion reactions, and the 
temperature falls progressively to 
around 1500° at the exit of the re- 
actor. Effluent gas from the reactor 
is split into two streams, the main 
stream passing through exchangers 6, 
5, 4, and 3, and the minor stream 
through 2 and 1, after which it rejoins 
the main stream. An adjustable valve 
on this minor effluent stream controls 
its proportion. Exchangers 4 and 7 are 
used to reheat the effluent gas stream, 
after the water cooling to remove 
water, aldehydes, and traces of acid. 
An adjustable by-pass controls the 
temperature of the reheated stream, 
going to the acetylene hydrogenation 
catalyst. A small amount of alkali 
injection serves to neutralize traces of 
formic acid in the gas 

The extent of cracking (i.e. conver- 
sion per pass) and the temperature 
levels through the reactor and ex- 
changers vary directly with the air- 
hydrocarbon ratio. Thus air-hydrocar- 
bon ratio is the primary controlling 
variable in any given operation, The 
typical range of this variable is illus- 
trated in Table 1, With the autother- 
mic technique it is practical to carry 
out the cracking of ethane at levels of 
more than 90 percent conversion per 
pass, thus minimizing the load of the 
recovery plant and the extent of re 
cycling. 

Yield of ethylene from ethane de 
clines somewhat with increase of con- 
version per pass from around 0.8 mols 


TABLE 2 


Representative Analyses of Autothermi< 
Fffivent Gas 
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Flow diagram of Autothermic Cracking 
process. 


per mol of ethane reacted at 50 per- 
cent conversion to around 0.6 mols 
per mol reacted at 90 percent conver- 
sion, But in view of the usually lesser 
importance of the raw material in 
over-all operating cost in comparison 
with the capital investment, it is gen- 
erally preferable to carry out the 
process at a conversion level in the 
region of 80 percent where the con- 
centration of ethylene in the raw prod- 
uct gas is at a maximum, This mini- 
mizes the size of recovery plant 
Acetylene in the raw product gas 
varies with conversion level (or reac- 
tion temperature) from a trace at 50 
percent conversion to | part per 100 
of ethylene at 75 percent conversion 
and 4-6 parts at 95 percent conversion. 
It is destroyed by passage of the raw 
product gas over a selective hvdro- 
genation catalyst, a which also 
eliminates traces of butadiene. The re- 
heating of the gas for passage over the 
acetylene removal catalyst is prefera- 
bly arranged within the heat exchange 
shown in the 


step 


system of the reactor as 
flow diagram. 

The raw product gas also contains 
traces of formaldehyde and acetalde- 
hyde and smaller amounts of the cor- 
responding acids. The aldehydes are 
largely removed in the aqueous con- 
densate and the remainder in the water 
scrubbers after compres- 
The traces of acid are neutralized 
alkali solution 
with the 


before and 
sion. 
by the smal! amount of 
introduced, and pass out 
aqueous condensate 

The production of ethylene by auto- 
thermic cracking was the subject of a 
paper by Messrs. R. M. Deanesly and 
C, H, Watkins at the AIChE Spring 
meeting in Houston February 28, 1950. 

Autothermic cracking is a develop- 
ment of Universal Oil Products Com- 


pany 
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Induced-dratt |-cell 
Cooling Tower, which 
cools 5,000 gallons 
of water per minute 
in food processing 
plant, blends with 
landscape. 


Package” type Cool 

ing Tower on deport 

ment store rool, cools 

300 gallons of woter 
per minute 


FOSTER WHEELER 


CORPORATION 


'e5 


BROADWAY 





induced- 
draft 6-cell 
Cooling Tower 
in oil refinery 
cools 10,300 
gallons of wo- 
ter per minute 


Seven Cooling Tow- 
ers cool more than 
180,000 gallons of 
water per minute in 
large power plont. 


«++ 70 THE LARGEST 


Whatever the application—a "package" type on a department 
store roof in New York City, a twenty-cell tower for a power plant 
in Arkansas, or a large unit for a chemical plant in India, Foster 
Wheeler Cooling Towers can be depended on to deliver full 


capacity in year-round service. 


A Foster Wheeler Cooling Tower is your best guarantee of a 
constant supply of cooling water for steam power plants, proc- 
essing, air conditioning, or other uses. Regardless of size, the 
same engineering and construction excellence, the same atten- 
tion to detail and the same quality of materials go into every 
Foster Wheeler installation. 


NEW YORK 6, NEW YORK | Zev w we aati TW WHEELER 
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THE GIRDLER CORPORATION 


224 E. Broadway 


GAS PROCESSES DIVISION 


Louisville 1, Kentucky 


District Offices: 150 Broadway, New York 7, N. Y.—311 Tulomo Bidg., Tulsa 3, Okla.—2612 Russ Bidg., San Francisco 4, Calif. 





Specialists in Gas Processes—Chemical Engineers and Constructors 


The Girdler Corporation offers 
dehydration of gases. Consult 


ocesses for the manufacture, purification, separation, recovery and 
irdler on your problems concerning hydrogen sulfide, carbon disulphide, 


mercaptans, sulphur, carbon monoxide, carbon dioxide, natural gas, refinery gases, liquid hydrocarbons, 
hydrogen, nitrogen, hydrogen chloride, hydrochloric acid. 


CARBON DIOXIDE PRODUCTION 
AND RECOVERY 


Many types and sizes of commercial 
carbon dioxide plants are designed and 
built by Girdler. Production of any de- 
sired quantity may begin with gas, oil, 
coke or coal as fuel. Aiso, recovery can 
be made from gas mixtures, such as kiln 
gas, chemical process gas, etc. In either 
case carbon dioxide may be delivered as 
palatable gas or liquid, or in solid form 
as dry ice 

Small, self-contained plants that use 
oil or gas as fuel are available in two 
standard models. They have rated ca 
pacities of 150 and 300 pounds of gaseous 
or liquid carbon dioxide per hour. Write 
for complete information 


HYDROGEN CHLORIDE 
PRODUCTION 


Girdler designed plants for the pr 
duction of anhydrous and aqueous HC! 
are based on a commercially proven 
process. Direct reaction between H, and 
Ch produces exceptionally pure HCl in 
high yield at low cost. The H, may be 
made from natural gas or propane in a 
Girdler HYGIRTOL plant. In such 
cases the st of manufacturing HC] is 
ittle more than t st ) 
sumed. Plant capaci 


by individual requi 


CATALYSTS 


The refinery, chemical and gas indus 
trie regularly use Girdler catalysts in 
nany phases of their operation. Catalyst 
development, testing and manufacturing 
are dane in a well-equipped laboratory 
and plant. All work is under the dire 


r f pert te 


L 


Above This semi-portable plant manufactures 
300 pounds of high-purity liquid carbon dioxide 
per hour ft is only 9 feet wide, 22 feet long 
ond I! feet high. Portable and semi-portebdle 
units of this type have also been developed by 
Girdler tor producing hydrogen aad for the de 
hydration and desulfurization of gases 


Right: Exterior of o Girdler nitrogen unit using 


naturel gas for the raw moterial 


HYDROGEN MANUFACTURING 


Girdler offers several types of hydro- 
gen production and purification plants. 


The Girdler HYGIRTOL Plant, a re- 
cent development, produces high-purity 
hydrogen at a remarkably low cost. By 
reacting hydrocarbons with steam over 
suitable catalysts at elevated tempera- 
tures, the hydrocarbons are converted to 
oxides and hydrogen. Carbon 
monoxide and steam are then reacted 
catalytically to produce hydrogen and 
carbon dioxide. With successive purifica- 
tion steps, hydrogen of extremely high 
purity (99.9%) can be obtained 


carbon 


Other processes use coke or methanol 


as the raw material 


n dioxide may be recovered as a 
usable by-product of each process 
About 250 cubic feet are produced for 
each 1000 cubic feet of hydrogen 


Write for the new Girdler book, on 
Hydrogen. It « pertinent facts 
about most manufacturing and purifica 


ontaims 


es 


GET GIRDLER ON THE 


lesigns and builds many different types 
-has developed a number of widely used chemical processes—ts 


Girdler 
hemical industries 


icensing agent for several additional processes 


THE GIRBOTOL PROCESS 


This process, originated by Girdler, is 
a simple cyclic process for removing and 
recovering acid gases, such as hydrogen 
sulfide and carbon dioxide, from gaseous 
mixtures and liquid hydrocarbons. 

This is the most effective process of 
its kind known, and over 200 successful 
installations are now in use in the re- 
finery, natural gas and chemical fields 
Simultaneous purification and dehydra- 
tion may be effected if desired. Opera- 
tion is substantially automatic. Reagent 
losses and utility consumption are low 


DEHYDRATION 


Processes are available for the dehy- 
dration of liquid hydrocarbons as well as 
gases. As required, liquid or solid agents, 
refrigeration or combinations of them 
are employed 

The Girdler Automatic Gas Dehydra- 
tion Unit now makes it thoroughly prac- 
tical to remove water vapor from natural 
gas at the well. No operator is needed 
and the only utility is a small amount of 
the gas. Complete information on re 
quest 


JOB 


of plants for the refining and 


Recovery, purification and use of 


by-product gases is a specialty. Girdler’s research department can conduct labora- 


tory and pilot plant tests of processes in preliminary 
design details for your final plans 


secure will be translated to 


stages of development. Data 
Consult with 


er on your chemical processing problems 


HYGIRTOL—is a trade mark of The 


Girdler Corporation 


Left: A Hygirtol plant for producing high purity 
hydrogen from hydrocarbons and steam 


Below: An installation for the removal of hy- 

drogen sulfide from natural gas by Girboto/l 

Process. Similor plants ore extensively used for 

removing hydr nm sulfide from refinery gases 

and liquids a for the removal and recovery 
of carbon dioxide 
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Acetylene Manufactured 


by Electric Discharge 


in Schoch Process 


| Cc 


P: 
ETROLEUM gases and liquids are 


readily available in many parts of the 


U. S. and comparatively inexpensive. 
As a result there has long been an in 
terest in the development of practical 
processes for the manufacture of acet- 
ylene from petroleum feed stocks. 

Several schemes have been devised. 
In these processes methane or higher 
hydrocarbons are raised to quite high 
reaction temperatures for a very short 
time. Methods for supplying the large 
amount of energy absorbed in the re- 
action include electric discharge 
through the gas, the use of an auxil- 
iary fuel in either indirect heat ex- 
change or in a regenerative furnace, 
and the direct heating of the gas by 
partial combustion with injected 
oxvgen 

In locations where cheap electricity 
as well as petroleum hydrocarbons 
are available, the electric discharge 
method is promising. In this country 
pilot plant research in glow discharge 
acetylene manufacturing methods has 
been. conducted by E. P. Schoch and 
his co-workers at the University of 
Texas for several years. Their process, 
now at the planning stages of com- 
mercial development, has recently 
been the subject of a report, “Acety- 
lene from Hydrocarbons,” by the staff 
of the university's Bureau of Indus- 
trial Chemistry. Acetylene Division, at 
Austin, Texas. 

The hydrocarbon feeds employed 
with the Schoch process for acetylene 
manufacture may be either gases or 
liquids with only slight modification 
in plant designs. A gas feed may be 
wholly of methane (natural gas) or 
partly or wholly of higher hydrocar- 
bons (propane—butane mixtures). A 
liquid feed may be omposed of vapor- 
izable hydrocarbons whose 100-percent 
flash-vaporization temperature, under 
a partial pressure of one-half atmos- 
phere, is below 550 F. This includes 
the petroleum fractions ranging from 
in diesel 


those in gasoline to those 


fuel 
1950 


September, 1 Gulf 


DANIELS, Editor 


The process is basically simple, 
Figure 1. The hydrocarbon feed is 
exposed to a glow discharge for an 
extremely brief interval of time. Con- 
version to acetylene and other product 
gases takes place during this interval. 
The reaction gases are removed from 
the glow discharge zone and separated. 
Heavy gases are recycled for further 
reaction, light gases routed to fuel. 
and purified acetylene sent on to sales 
or other use, The process is continu- 
ous, automatically controlled, and 
does not involve tanks or gasometers 
for acetylene storage. 

The Schoch process plant involves 
four principal sections; electrical sup- 
ply and regulation, gas reaction by 
glow discharge, separation of the C 
and heavier hydrocarbons, and con- 
centration of the acetylene fraction 
from absorber residue gases contain- 
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ACETYLENE is of great im- 
portance as an intermediate 
for a wide field of organic 
chemicals manufacture. In this 
country. however, much of 
our chemicals manufacturing 
activity has been based upon 
ethylene because it has been 
available at rather low cost 
from plentiful supplies of pe- 
troleum liquids and gases. In 
Europe. where petroleum is 
scarce, acetylene obtained 
from coal and limestone has 
served as the principal start- 
ing point for organic syn- 
thesis. 

There are valuable organic 
products that can best be 
made by the acetylene route. 
Many of the synthetic prod- 
ucts which can be derived, 
starting with acetylene, are 
difficult or even impossible to 
make from any other raw 
material. Accordingly, the de- 
velopment of more economic 
processes for making acety- 
lene can lead to great expan- 
sion of our chemicals manu- 
facturing industry. 











ing the two carbon and lighter mate- 
rials. 

The first section, power supply and 
control, normally will be based on a 
60-cycle 3-phase alternating current 
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Figure 1. Flow diogram of single stage electric discharge chamber for the production of acetylene 
from notural gas feed stocks 
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Figure 2. Section of typical electric discharge chamber showing arrange Figure 3. Arrangement of three adjustable but non-rotating electrodes 
ment of blower electrode in closed pressure vessel about a central rotating blower electrode 


puree A Y-connected transformer ranged in multiples of 3, the least non-rotating electrodes thus bringing 
supplies 3 pairs of lines for power number of reaction chambers in a_ the feed stock into the spark discharge 
supply to spark discharge electrodes plant may be one, with 3 discharges areas and also providing for heat re 
To utilize a 3-phase power supply irranged in it. Alternately 3 chambers moval from the electrodes by trans 
three discharges are provided or with one discharge in each may be fer to the moving gas stream. The 
m iltiples of 3 may be used. The cur used rotary electrode is provided with more 
rent for each discharge must be sep Each reaction chamber is a closed than the usual number of blades and 
irately controlled, It is desired that vessel, In a typical design, Figure 2. vanes which are also relatively thick. 
this current be held at a fixed amper } non-rotating but adjustable elec These serve to conduct heat away from 

e regardless of the “path” length trodes are positioned about a single the glow discharge areas for transfer 
or voltage drop). Capacitances and rotary blower electrode, The rotary to the gas, preventing temperature 
nductances are used to provide this electrode which resembles the im damage to the electrode 
control peller of a centrifugal blower, is sur It takes about 1.6 pounds of a gas 

The glow discharge section is the rounded by a close-fitting stationary or 2.15 pounds of a liquid hydro 
heart of the Schoch acetylene process. sheath. The rotary electrode serves to carbon to make a pound of acetylene 
Since the low discharges are ar move a large volume of gas past the When hydrocarbons higher than 


Edge view of rotary electrode. Heavy vanes and blodes serve to rapidly 


View into opened discharge chamber showing rotary electrode, stationary conduct heat away from the discharge rones, preventing damage to the 
sheath, and one of the non-rotating electrodes electrodes 








Single Discharges for Hivstration Contre! Equipment Ratio 


DISCHARGE * SUPPLY 


Carreat 
Amps 


Potential Potential Current 
Kr A 


32 
® 
123.5 


197 
127.3 


ethane are com- 
pletely used up because these plants 
the C, and higher compounds 
them directly to the dis- 
For these, the origi 
hvdroe arbon 
the acetylene 


employed they are 


recover 
and return 
charge chamber 
the 
determines the cost of 

With methane and ethane feed this 
is not the case. The ethane is partly 
recovered but none of the methane is 
thus When a 10-percent 
acetylene product is made, only about 
one-third of the methane in the feed 
is decomposed in its passage through 
the plant. Two-thirds of it will 
out of the plant together with the 
hydrogen formed and the other non- 
hydrocarbon When 


duced from nearly pure methane this 


nal cost of charge 


re« overed 


pass 


constituents pro- 


off-gas” will have a composition of 
(plus a little 
percent hydrogen. 

feet of methane 
feed gas produces about 1200 cubic 
feet of this The total heat 
units of the off-gas represent about 82 
percent of those in the feed. A portion 
of this heat value is needed in the 
plant but most of it will be available 
for other uses, The heating power of 


methane 
M4 


cubic 


55.5 percent 
ethane) and 
One thousand 


off-gas. 


LBS. Coll) PER HOUR 
From CH From Liquids 
at 4.59 

Kwh. Lb. 


- an mT Kwh. in 
ane + Product 


” 
1) 
; 


2m 
24 
24 


| 
Figure 5. Flow diagram of six step electric dis 


charge acetylene plant operating on natural gas 
feedstock 
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Figure 4. Single electric 
discharge chamber with 
accessory items. This 
equipment is arranged 
for operation on liquid 
hydrocarbon feedstocks 
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Disposition of 6 kwh. in Plants Heving Different 
Chambers in Series and Producing 10 Percent 
Acetylene in the Product Gas 


(Valves approximate—tor illustration only) 


Kwh Removed Average Volume to be 

Kwh. in Recireulated Through Lach 
Cooler—Es pressed as 
Fraction of Feed Gas 

304 42 650 

380) ; 1.40 

3.60 7 


3.57 


Insulating 
Gas 

Heat 
Exchanger 


yc lone 


-eoncentrating Plant 


enough to 
for the 


the unused gas is fully 
produce the electric 
plant, 


pow er 


The amount of acetylene produced 
per kilowatt hour increases with the 
aumber of discharge chambers through 
which the gas passes serially until it 
is converted to the desired extent (say 
10 percent acetylene). About 60 pet 
cent of the discharge energy is lib 
erated as sensible heat and this must 
be removed to limit the chamber tem 
perature to 550° F. In general this 
is accomplished by recirculation 
through a When the 
passed through a series of discharge 
chambers and coolers the need for 
recirculation is decreased 
crease in the number of chambers and 
coolers and finally zero 
Table 2 shows how 6 kwh. of discharge 
energy is divided into product forming 
energy and waste heat when plants are 
operated with different numbers of dis 
charge chambers in series 


cooler. 


gas is 


with in 


bee omes 


An assembly of a single gas dis 
charge chamber and its accessory 
equipment is shown in Figure 4 while 
a six step gas feed reaction unit is 


shown in Figure 5. 
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A small amount of carbon black 
is one of the reactor products. It is 
removed from the reacted gas stream 
by the use of a cyclone separator 
and cloth bag filters. Each cooler is ‘ 
arranged so that water cooled surfaces = 
are constantly scraped to prevent their 
being covered with carbon black. The 


compressor 


~=—=—ple— ~~ 





earbon black is collected and dis- 
charged from the plant 


lhe separation of the C, and heavier 
hydrocarbons from the acetylene and 
lighter gases is accomplished in a sec- 
tion that in many respects resembles a 
conventional absorption type natural 
gasoline plant, Figure 6, An absorber 
a petroleum lean oil is used 


Solvent Wosh }-- 














using 
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to remove the C, and higher hydro- 
carbons 

The absorber 
the acetylene 
through a charcoal absorption step 
to remove traces of absorber oil, and 
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containing . 
seaaee 968 ees 


tail 
product, is 


as, 


passed 
ocetylene solvent 











then flows to another absorption sys 
with a ing of hydrogen, methane, and small 
amounts of ethane and ethylene—to 
pass out of the plant as “off-gas.” The 
solvent-gases “rich oil” mixture is 
flashed to near atmospheric pressure. 
The flashed gases are recy: led to the 


tem, Figure 7 for contacting 
solvent, di-methoxy-tetra-ethylene-gly 
col DMTG.” 
all of the acetylene together with smal! 
present, 


This material absorbs 


other gases 


amounts of the 


and allows the stripped gas -consist 
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TABLE 3 
Analyses (in Mol %) of Product Gases from Verious Feed Gases 


Di Vinyl 
Acetylene | Ace’yleme  Callyo 


Methyl 
Acetylene Cols 


View of pilot plant sections where acetylene separation and concentration operations are conducted 
No tanks or gasometers for acetylene storage ore required 


Figure 7. Plant equipment for concentrating the 
acetylene in the light gas stream. A special 
solvent is used for acetylene absorption. Sepa- 
rated gases ore recycled to the reaction section 


Figure 6, lower left. Equipment for removing the 

and heavier hydrocarbons from the reactor 

product stream. A petroleum fraction serves as 
absorption oil 


reaction section, and the liquid flows 
lo a “purifying” column where the 
remaining amounts of methane, ethane, 
and ethylene are removed by “strip- 
ping with acetylene.” The solvent 
liquid finally is heated to release the 
absorbed acetylene, 





SIZE IS NOT 
IMPORTANT 


The Roaring River Hydroelectric Develop- 
ment designed and constructed for Jamaica 
Public Service Company Ltd. Jamaica, B.W.1. 
Water is diverted from springs at the 
source of Roaring River through a pipe 


line t singl it turbogenerator plant e * . 
hore it te converted iat ¥ Our work includes engineering 


where it is converted into 4,500 kva of 
electric power 


and construction for varying projects, 
large and small. Each receives the same 
technical skill and attention. Our broad 


experience is available to all branches 


of industry. 


This Service Building for Alexandria and 
Arlington Area, designed and constructed for 
Virginia Electric and Power Company, houses 
offices for outside departments and general 
storerooms. 


Manufacturing Building at Watertown, Massa- 
chusetts designed and constructed for The 
Prudential Insurance Company for occupancy 
by Manning, Maxwell & Moore, Inc. The total 
floor area is 136,000 sq. ft 


STONE & WEBSTER ENGINEERING CORPORATION 


A SUBSIDIARY OF STONE & WEBSTER, INC. 
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@ October 15th-2ist will be Oil Progress Week. 
It’s the time when people look to you for a report 
on progress you and your industry have made. 

Last year thousands of oil men throughout the 
country took advantage of Oil Progress Week to 
tell their story—with results that paid handsome 
dividends in good will and good business. This 
year it is more important than ever to explain 
how your firm is helping to build up the nation’s 
strength ... provide America with more and 
better oil products. 


You're the winner! YOU benefit when your cus- 
tomers know about the progress that results from 


competition in oil ...how you compete with rival 


companies to win customer approval. Get people 
better acquainted with your business—your prob- 
lems and your achievements—and you create good 
will that’s sure to pay off for you and your firm 
in the long run. 


Hurry! Get your free tie-in material now! All 
the tie-in material you need to make Oil Progress 
Week your week is now ready. Tie-in ads... 
sample speeches . . . booklets . .. motion pictures 

. .window streamers . . . poster designs . . . radio 
material—it’s all ready to use—the biggest, best 
tie-in package the oil business has ever put to- 
gether. Get in touch with your local O.1.1.C. of- 
fice NOW, or write to: 


OIL INDUSTRY 
INFORMATION 
COMMITTEE 


SO West 50th Street + New York 20, N.Y. 








Don’t miss this chance fo win new friends in your 
community! Make Oil Progress Week your week! | 
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M ANY natural gas, refinery gas. 


and liquid hydrocarbon purifying op- 
erations yield by-product hydrogen 
sulfide either alone or in combina- 
tion with carbon dioxide, Disposal by 
the usual means of venting, flaring or 
burning under a boiler not only cre- 
ates an air pollution problem but also 
wastes a valuable raw material. In 
view of the present depletion rate of 
known mineral sulfur deposits, this 
latter has become an important con- 
sideration. An economical solution to 
these problems may be found in the 
conversion of hydrogen sulfide to ele 
mental sulfur by means of a process 
offered by The Girdler orporation of 
Louisville. Ky. 

Although the acid gas stream from 
a Girbotol plant is an ideal feed ma 
terial, almost any H.S or H.S and 
CO, gas mixture may be employed 
Generally a minimum of 90 percent of 
the sulfur present in the H,S may be 
recovered in a two-stage plant, and up 
to 95 percent recovery is readily at- 
tained in practice, How- 
ever, a single-stage plant. designed to 


commercial 


recover 50 percent to 85 percent of 
H.S as sulfur, may more 
economical in smaller capacity instal. 
lations, The quality of the product is 
equal to or better than bright Gulf 


the prove 


Coast sulfur 

The Girdler sulfur recovery process 
is based on a modification of the origi- 
nal Claus process for carrying out the 
reaction: 


H,O 


highly exothermic 


HS+uO-S 


In order to remove the heat generated 
better 
above 


efficiently and maintain 
the the 
reaction is carried out in two steps as 


follows 


more 


control over process 


H.O 
2H.0 


1) HS 20 
2) 2H.S 


»* st) 


sf) > 


A typical flow plan for a two-stage 
plant is shown with the approximate 
temperatures indicated for a feed gas 
containing 90 percent H.S or higher 
Reaction (1) takes place in the com- 


Sulfur Produced 


SECTION 


From Hydrogen Sulfide 


GIRDLER CORPORATION 


Louisville, Kentucky 


bustion chamber of a waste heat 
boiler where approximately one-third 
of the H,S is burned to SO, and steam 
is generated in proportion to the H,S 
burned. This may vary from one to 
two pounds of steam per pound of 
sulfur recovered. depending on the 
composition of the gas mixture, pres- 
sure of steam desired, and boiler effi- 
ciency. If more than one-third of the 
feed gas is introduced into the boiler, 
some sulfur may be formed according 
to reaction (2). This reaction is also 
exothermic and will result in the gen- 
eration of additional steam, 


However, if hydrocarbons are pres- 
ent in the H,S-bearing gas, it is im- 
portant that complete combustion of 
those introduced into the boiler takes 
place there to avoid carbon deposition 
in the converters. In this case. not 
more than one third of the gases 
should be burned under the boiler 
with the correct quantity of air for 
complete combustion, The flow sheet 
shows a sealed refractory-lined cham- 
ber connected with a fire-tube waste 
heat beiler in this However. 
other types of gas fired boilers with a 
combustion chamber designed for a 
slight may be em- 
ployed if suitably modified for tem- 
perature control purposes 


service. 


positive pressure 


Following the steam boiler the gases 
pass through the first converter where 
most of reaction (2) takes place and 
a gas temperature rise results. It is 
estimated that 70-80 percent of the 
sulfur recovered is formed in the first 
stage and the balance in the second 
intermediate product removal 
emploved is activated 


after 


The 


catalyst 


bauxite which has an indefinite life, 
being subject only to mechanical fail- 
ure. The converters are carbon steel 
vessels lined with a suitable sulfur 
resistant cement. 

In order to remove the sulfur 
formed in the converter the gases are 
cooled to approximately 300° F, and 
the sulfur condensed. A_ heat ex- 
changer is employed to cool the gases 
entering the first scrubber and reheat 
them before entering the second con- 
verter. Final cooling and condensation 
take place in carbon steel, Raschig 
ring packed scrubbers where the hot 
gases pass countercurrent to liquid 
sulfur, The circulating sulfur, heated 
in the scrubbers, returns to the sulfur 
tank carrying with it the newly formed 
sulfur. The tail gases largely consist 
of nitrogen, water vapor, carbon di- 
oxide (if present originally), and small 
percentages of unreacted H,S and SOQ,. 

The concrete sulfur tank not only 
as a sump for the sulfur circu- 
and product pumps but also as 


serves 
lating 
surge storage space, The liquid sulfur 
to be recirculated over the scrubbers 
is first cooled with water, as shown, 
or by other means, The product sulfur 
may be pumped to vats for solid stor- 
age, to tank cars or trucks for ship- 
ment, or directly to a subsequent proc- 
essing operation such as sulfuric acid 
plant. The pumps vertical im- 
mersed-type centrifugal pumps espe- 
cially designed for sulfur service 
Liquid sulfur is held hetween 250 
and 300° F. at all times to avoid the 
higher viscosity ranges above and be- 
low these temperatures, and piping is 
jacketed with 25 to 30-psig. steam to 
keep the sulfur in a free flowing state, 


are 
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Production of 
Hydrocarbon Feed Stocks 
For Petrochemical Processes 


T 
HE growth of the petrochemical 


industry im the past few years has 


peen very rapid In the period prior 
to 1940 produetion of byproduct chem 
ieals from petroleum hydrocarbons 
with the possible exception of metha 
The total 
production in 1925 amounted to less 
than 150,000 pounds 1946 


the total production of petroe hemicals 


nol, was relatively small 


while in 


was 3.8 billion pounds 
Originally the petroleum companies 


entered the field of synthetic organic 


chemicals a) to insure supply ol cer 


tain sales items to their customers, b) 


to obtain certain process chemicals 


needed as solvents or additives ir pe 


troleum products or ¢ to dispose 


of normally waste byproducts which 


could not be disposed of by eliminat 


ing them into the air water. or soil 


f the hove are a) metha 


xan pele 


SECTION 


nol for antifreeze: b) ethanol for sol- 
vent separation of petroleum sulfo- 
nates resulting from acid treatment 
of oil; phenols and cersols for anti- 
and oils: and 
emulsants and demul- 


oxidants in gasolines 
c) detergents 
sants from sulfuric 
furic acid and sulfur from hydrogen 
sulfide and sulfur dioxide. acids and 
and treating 


acid sludge, sul- 


soaps from acid basic 
wastes 

Research on methods of production 
of various valuable chemicals directly 
from hydrocarbons proved the eco- 
nomic feasibility of such 
With the added impetus imparted by 


the wartime demands for peak produc- 


processes 


tion, the petrochemical industry was 
transformed from a byproduct indus- 
try depend neg upon the economics ol 
the petroleum industry. to an industry 
markets and capable of 
itself, 


having its own 


“isting and rowiln b 


Figure 2, Amine Desulfurization 
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Figure 1. Iron Oxide Desulfurization 


Major Petrochemicals 


Although all of the 5500 distinct 
products which are derived from_pe- 
troleum and natural gas could he 
classed as petrochemicals, the 
erally accepted definition of the term 
“petrochemical” excludes all of the 
materials which are utilized strictly as 
fuels, lubricants, and supplementary 
products not definable by means of 
a chemical formula. The definition in 
cludes all of the chemicals which are 
derived directly from petroleum and 
natural gas which can be identified by 


gen 


chemical formulae 
Table 1 lists the principal petro 
chemicals 


from the standpoint of 


quantity, the primary hydrocarbon 


material or raw material associated 
directly with the crude oil or natural 
gas. the intermediate material serving 


as a feed to the petrochemical process 


PETROLEUM LIQUIDS AND GASES are supplant- 
ing to a considerable extent the use of coal tar as 
the principal source material for organic chemicals 
manufacture. The vastly expanded petroleum 
chemicals industry of the United States supplies 
about 40 percent of these organics. Since the vol- 
ume of these chemicals account for only about 0.5 
percent of the total crude oil and natural gas pro- 
duced, it is small by oil industry standards. The 
high unit values of the products and low cost raw 
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materials, however, have provided frequent oppor- 
tunities for profitable commercial operation. 


This article reports briefly the principal methods 
used for preparing hydrocarbon feed stocks for 
petrochemical process operations. For the most 
part, these processes are similar or identical to cor- 
responding ones used in the refineries and natural 
gasoline plants in the manufacture of fuels, sol- 
vents, and other materials. This is to be expected 
since most petrochemical feed stocks are typical 
natural gasoline plant or refinery products—except 
possibly for separation to a higher degree of purity. 


Petroleum Refiner—l 





AUTOMATIC COMPENSATION 





for pressure or temperature 


or BOTH 
When actual pressure and temperature 


with differ from the base conditions used in 
the orifice calculations, a “correction 


HAGAN factor” must be applied to the readings 


of any conventional flow meter. 


Ring Balance Meters Hagan Ring Balance Compensated 


Flow Meters correct automatically for 
variations in temperature or pressure, or 
both. The chart reading is the compen- 
sated reading. The uncompensated record 
here’s how may also be produced on the same chart, 
- « Balance Meters as well as records of the flowing pressure 
Hagan Ring 5° and temperature. 

The Ring Balance principle makes the 


ide 
prov addition of pressure and temperature 


. ensation 
matic comp compensation so simple that compensated 
autome Pe p pensatec 


meters are standard models in the Hagan 
for pressure Ring Balance line—not a special “prob- 
for temperature ” lem child.” 
pressure and temperate Detailed information on these meters 
is contained in our new bulletin “Here's 
How Hagan Ring Balance Meters Pro- 
vide Automatic Compensation for Pres 
sure, for Temperature, for Pressure and 


Temperature.” To get your copy, just 





fill out the coupon below, or write to 


ra 
pirrseveen 7° 


Hagan Corporation, Hagar, Building, 
Pittsburgh 30, Pa. 


Ring Balance Meter Division 

Hagen Building, Pittsburgh 30, Pa. 

Please send me a copy of your new bulletin, “Here's How Hagan 
Ring Balance Meters Provide Automatic Compensation for Pressure 


for Temperature, for Pressure and Temperature.” 


HAGAN CORPORATION 


RING BALANCE FLOW AND PRESSURE INSTRUMENTS 
THRUSTIORG FORCE MEASURING DEVICES 
BOILER COMBUSTION CONTROL SYSTEMS 

METALLURGICAL FURNACE CONTROL SYSTEMS 
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Look at the Born ‘“‘Upfio”’ Heater . . . 
Look inside of the Born ‘“‘Upfio”’ Heater . . . 


Born invites you to check the Born “Upfio” Heater 
point-by-point with any other heater. You will see 
why “Upfio” Heaters — 

*Produce higher efficiencies — 

tOperate with negligible maintenance costs — 

Have low first cost — 
Have low operating costs — 
check the coun 


current flow*® from the time it enters the 


lL sing the drawings shown below 

heater 
ok at the careful construc 

details look at the iter wall casing which 

is an air-tight plenum* chamber allowing the 

‘r at the top of the outer wall, 


the furnace walls cooling 


then of the foundation,t cooling 


to the burner area wher 


this now pre-heated air is used for combustion.* Look 
at the alloy tube supports.t Check the safety features, 
such as the explosion doors in the roof—safety pilots 


on each burner study these drawings then call 


Born representative for the complete details of 


Born “Uptio” Heaters 


Upftlo” Heaters are available in a full range 
2 million BTU/hr to 100 million 


Born 
of capacities from 
BTU /hr absorption 


\lso available, but not illustrated, is the Born 
Portable “Upflo” Heater. Available in capacities from 
2'4 million BTU to 6 million BTU. Skid mounted 
ind shipped completely assembled, this prefabricated 
heater operates on the same time-tested principle of 
all Born “Upflo” Heaters. Ask your Born representa 
tive for more information on the portable heaters 
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KIELEY & MUELLER “xcror DIAPHRAGM VALVES 


KaM 

Series 1400 

For the most : EFFICIENT — K & M diaphragm control valves have a record 

ae aa of outstanding efficiency on many of the biggest and mosi dif- 

portant Sand ficult control assignments. The reason is simple: K & M valves 

coneral qyutemns are the result of advanced thinking — the most control with the 
least maintenance. 


VERSATILE — There is a K & M control valve available for any 
type of control system. 


RELIABLE — Known for their smooth, accurate operation, K & M 
diaphragm valves perform dependably on simple or severe services. 





Some Outstanding Features of the | 


K & M Kontrol Motor Diaphragm Valves 


@ Diaphragm contour molded @ Bolcless diaphragm casing — ring clamp allows 
for consistent effective area, full quick disassembly. 
contact with diaphragm button during complete @ Diaphragm casing and yoke of pressed steel. 


stroke 
@ Motors for direct or reverse action 


@ Heavy, calibrated, long travel springs and large 
s —s e @ Over-size, streamlined body areas and unrestricted 
diaphragm areas give unusually high power factor 
passages reduce turbulence and friction to minimum. 


for extremely precise control 
@ Pressure drop is held to minimum and occurs 


where it is controllable—through the inner valve itself. an 











K&aM : , aide 
é Kontro! Motor Diaphragm valves are available in sizes 
Series 1200 , : ke 
Ber wide prepertionsl from ¥2 to 20-inch. Complete with body and top works, 
band control or “on-off” they are made in 13 different types to meet varying re- 
—— quirements. Constructed of cast 
K&aM > iron, bronze, cast steel or special 
Series 1000 alloys. Inner valves are of equal 
For “on-off” service or percentage and linear character- 
nerrow§=proportional . ; . ; ; 
Soret canta istic design; quick opening 
types also available. Facings 
range from soft rubber to 
hard stellite. 
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TABLE 2 


DEHYDRATED- Composition Ranges for Petroleum 
eee waned Gases’: 
GA [ 


Refinery Gas 
Prom Cracking 
Component Natural Gas | and Stabilization 





cH, 73.0-09.0 2 
41-238 % 


wu 
606 
49 


REGENERATOR 


Seeman 


4 
pareniains 
cS (o-sTeam 





. a 


f The above table indicates that nat 


ural gas and natural gasoline contain 

no olefinic materials while the refinery 

Figure 3. Combined Desulfurizotion and Dehydration gas resulting from cracking processes 

contains appreciable percentages of 

and the process required to convert Natural Sources of Primary olefins. Thus, with the exception of 
the primary material to suitable feed Hydrocarbons benzene, all of the primary hydro 
stock for the chemical production Typical composition ranges for nat- carbon and associated components nec- 
essary for the production of petro- 
chemicals are present in the sources 
vases 1 listed, Benzene may be obtained from 
Petvedientaate trom Vydrewmbers':* petroleum aromatization processes, de 
structive distillation of coal, or frac 


Besic tional distillation of aromatic base 
Hyd ecarbea Intermediate crude oils 
PRODUCT Raw Material Maternal Conversion Process 


processes ural gases and refinery gases are given 


. Compoonds . 
Ouyqonsted Compoend Pre-treatment of Gas 
The uses of natural gas and refinery 


Direct Catalytic Oxidation 


bular, Catalytic, or Regenerative Cracking 


Tu 
Direet Catalytic Onidatior gas as fuel, as a source of pure hydro- 
Tubular, Catalytic, or Regenerative Cracking 


carbons for subsequent processing, or 
Steam Converion or Direct Catalytee Oudatior P . P ‘ ine . 
Fubuler, Catslytie, er Regenerative Cracking as a source of natural gasoline, re 
Tubular, Catalytie, or Regenerative Cracking quire that the hydrogen sulfide be 
Tubular, Catalytic, or Regenerative Cracking apo - 
eliminated a) because of its corro 
Steam Convers» r Direct Cat tre Onedatio . . : : 
a esmaiatien Cindhien en siveness, b) its catalyst poisoning 
Sehorh Electric Discharge Process characteristics and c) its objection 
Ketone _— 
Aeeton Cyl . i Tubular, Catalytic, or Regenerative ( able odor. Thus the gas must be de- 


ee sulfurized before processing. In addi 
aers : 4¢—— —'- tion, hydrocarbon gases maintained 
Halogenated (ompounds ; under pressure in the presence of 
untae wide Boon ¢ borinntion water, at the air and ground tempera 


{ four Direct Chionnatior 


Resins 
Mer Tubular, Catalyt r Regeneratiy 





med ee oe tures encountered in transmission 
Direet Chiorinatios through pipe lines, tend to form hy- 
Dehydrogenatior . +“ 

Direct Chlorinatior drates, Hydrates are solid “com- 


Deby drogena pounds” which involve an indefinite 


combination of water and hydrocar 
bons. These hydrates cause complete 
stoppage of pipe lines in many cases 
Nisseted Compounds nine Because of this danger, it is necessary 
tromethane sf re trate A ; ; 
roethane , Direst Nitratios to dehydrate the gas if it is to be 
Nitrope ‘ H yreet Nitration ad 
one rae Dieses Mitvation handled under conditions where hy- 
Syethots Butte: eine bine drate formation might occur, 
tadiene ‘ Wwernerative (rac t 
Catalytie Dehydregenation ; 
Schoch klertrie Discharge Proce Desulfurization 
"ae - italien: tedietnetneniin Desulfurization processes for nat 
Others ural and refinery gases involve con- 
Acetylene Sehoch Electric Discharge Process 4 . 
Regenerative Cracking tacting the gas with a chemically reac 
— oC ite rt ce Fractionatior tive solid or liquid solvent. 
The commonly used solid contact 
Hehum Natural Gas Fractionatior > f 
Nierege Natural Ges Fraetionat process uses wood shavings impreg- 
Ourbon «, and higher Sehe not i barge Proceas or Cracking-Partial ; : : wm ° . 
wrbon Biack H., and hig Schock Kiect:ie Discharg se or Cracking-Partsl = nated with iron oxide. This method is 
hydrocarbons nication 


Has Catalytic Con +-cxien applicable to gases containing small 
s Lidation 
amounts of hydrogen sulfide, usually 
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Figure 4. Absorption Stripping 


Treat 
ol the 


not over O.OL volume percent 


ing efficiencies of 87 percent 
(based on conversion of 


Fes.) 


theoretical 
be ) to 
enced.” This process requires that the 
absorbant be alkaline and this condi 


tion is obtained by mixing sodium car 


have heen experi 


honate with the iron oxide 

The 
oxide by 
sulfide 
from the contact vessel and kept wet 


iron sulfide is regenerated to 


iron contact with air. The 


iron mass is either removed 
while standing in air to keep the tem 
perature generated by the heat of oxi 
dation from destroying the wood shay 
ings or air is blown through the wet 
iron sulfide in the contact vessel 

Figure | schematically illustrates 
the How 

The liquid solution processes have 
over the solid reac 
that 
operation, are 


desulfurize 


several advantages 


tant processes in they are con 


tinueus in generally 


regenerative and will 
containing large quantities of 
sulfide. Table > lists the 


solvents commonly used for 


vases 
hydrogen 
this pur 
pose, and other pertinent information 


Figure 2 represents a typical sche 


matic flow diagram for the processes 


described 
Dehydration 
Removal of water from gas streams 
may he a complished by the use of 
solid 


bauxite of 


ictivated 
alumina, o1 liquid dessi 
such is ethy lene slyveo!l or di 
glycol. The 


usually is composed ot 


dessicants such is 


cants 
liquid dessicant 


95.908 


ethvlene 
percent 
with the remainder water. The 
that the solu 
the dehydra 
s still and the 
The =a) 


content Is 


glycol 
process is regenerative in 
tion from the bottom of 
tion tower is heated in 
water removed by distillation 
lution, reduced in water 
instances 
both hvdro 


is obt ained bs 


then recycled. In some 


simultaneous removal of 
gen sulfide and water 


" 
2 


TABLE 3 
Desulfurization Solvents 
Regenera 


tion Tem 
perature 


Cencentra- Tempera 

hea im ture of 

W ater Process 
Solvent r 

Monoethanolamine 
Drethanolami ne 
Mixed Amines 


Sodium Phenolat 


100-125 «=: 240-310 
Oo 125 240-31 
Oo 320 
200: 231 
0 250 
20 234 


Tripotasium Phosphate 

“odium Carbonate 
Alkacind Aqueous sol 
thon of Amino Acre a } 125 21) 230 


passing the gas through a contact 


tower countercurrent to a solution es- 


sentially composed of 20 percent 
monoethylanine, 75 percent diethylene 
This so 
still 


shown in 


glycol, and 5 percent water 


lution Is regenerated in a and 


continuously recycled as 


Figure 3 
Primary Separation Methods 
for Light Hydrocarbons 
{hsorption 


(nat- 
have been desulfur 


hy droc arbon pases 


After the 


ul al or rehnery) 


LEAN GAS 


"ABSORBER 


ized (and dehydrated if necessary). 
they are normally subjected to absorp- 
tion processes in which the heavier 
hydrocarbons are separated from the 
lighter hydrocarbons. This separation 
is not complete and usually some 
methane remains with the heavier hy- 
drocarbons and some of the heavier 
hydrocarbons remain with the me- 
thane. For example, if it were de- 
sired to remove 95 percent of the 
propane in &@ gas mixture, there would 
remain with the propane and heavier 
fraction a relatively large amount of 
methane and ethane, Also, there would 
be some isobutane and butane present 
in the methane-ethane mixture. 

While the separation is not exact, 
it is necessary in most cases, a) to 
reduce the total quantity of material 
for subsequent fractionation into pure 
compounds, b) to increase the concen- 
these in the feed to the 
and, c) to re- 


tration of 
fractionation system, 
duce the pressure on the fractionation 
system. 

Figure 4 is a schematic diagram of 
a typical absorption-stripping opera- 
tion. In this the gas is fed 
into the bottom of a bubble cap or 
packed column wherein it passes coun- 
stream of absorber 
oil flowing column. The 
stripped or lean gas leaves the top of 
The “lean” absorber oil 
and 
column as 

absorbed 


process 


tercurrently to a 
down the 


the column, 
enters the top of the 
leaves the bottom of the 
“rich” oil, i.e.. containing 
hydrocarbons from the gas. The “rich” 
oil is pumped to the top of a stripping 
tower where it passes down the col- 
steam which 


column 


umn countercurrent to 
is admitted to the bottom of the strip- 
ping column. The oil, stripped of its 
absorbed hydrocarbons, is cooled by 
interchange with the rich oil in heat 
exchangers and fed to the absorber 
column, The hydrocarbons stripped 


i 
ABSORBER - 


FRACTIONATOR 


Figure 5 Fractionoting- Absorption 
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Duplex Tubes Boost Efficiency 


of Waste Water Heat Reclaimers | 


Many valuable 
sources of heat have 
been overlooked for 
a long time. Now 
reclamation and re- 
use of heat which 
was normally wasted 
is spreading quite 
rapidly to industrial 
fields as an effective 
means of cutting 
costs. This practice, 
however, has been 
long used in power, 
petroleum and chem- 
ical processing oper- 


Waste water heat reclaimer used at a bleachery is one of four in 


systern designed to reduce fuel consumption and relieve over-loaded 


ations 

For example, Du- 
plex Tubing (steel inside and copper 
outside) is playing an important part 
in the transfer of heat from waste 


boilers —Courtesy 


water to fresh water used in mill 
bleaching processing 

Four waste-water heat reclaimer 
are utilized in system illustrated abov 
designed to reduce fuel consumption 


Patterson Kelley Co 


East Stroudsburg, Penna 


and relieve over-loaded boilers. They 
are single-unit, closed-type, multi-pass 
construction on both tube and shell side 

High velocity waste water contain- 
ing caustics passes through the tubes 
ind soft fresh water at controlled veloc 
ity through the shell side. 


1610 Gallons Heated 





RESULTS OF HEAT TRANSFER TESTS 
DUPLEX VS. SINGLE WALL TUBING 
steam Condensed on Outside Surface With 
Fresh Water Passing Through The Tube: 


Per Minute 


The total overall 
heat recovery of 
the four units is theo- 
retically set at ap- 





Wall Thicknesses 


0325” end .0325 


)VERALL HEAT TRANSFER RATE AT INDICATED 
WATER VELOCITY BTU /HR./SQ. FT F 


proximately 4.5 mil- 
lion BTU’s per hour 
This is equivalent to 
approximately 
47,000 Ibs. of steam 


Regular Tubing 


%” 0.0. x 
Wall Thickness 








Steel to Steel 
371 
458 
“opper to Copper 


580 
750 





Steel to Copp« 
465 
625 





— per hour at 100 Ib. 
380 pressure which 
438 would ordinarily be 
used for heating the 
1610 gallons of fresh 
water passing 
through the reclaim 
ers per minute 


Copper 








Steel-Copper Duplex Selected 

Since the analysis of the waste water 
indicated a high caustic content, steel 
was selected for the inner section of 
the Duplex Tube. Copper was used to 
the fresh water side because the type 
of water involved would have attacked 
the steel quite rapidly. At the same 
time Duplex Tubing (copper-steel) 
increased the heat transfer characteris- 
tics of the units above what would have 
resulted with single-walled steel tube. 

A better heat transfer rate of this 
Duplex Tubing also resulted in a more 
efficient unit as compared with a simi- 
lar unit with single-walled steel tube. 


Heat Transfer Tests 


To test the heat transfer of the me- 
chanical bond use the Bridgeport's 
Duplex Tubing, tubes of the same ma- 
terial were drawn together in the same 
manner as used for duplex. These 
Duplex-walled tubes were compared 
with single-walled tubes of the same 
dimension. The tests showed that the 
mechanical-bonded tubes gave identi- 
cally the same heat transfer value as 
for single-walled tubes (see table). 


Workmen making up tube bundle with Duplex 
Tubing (copper-steel) for waste water heat 
reclaimer Courtesy Patterson-Kelley Co., East 
Stroudsburg, Penna 
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World’s Largest Manufacturer of Open Stee! Meshes 


The WM. F. KLEMP COMPANY for more than 43 years has 
shipped its open steel and aluminum grating and treads, ganister 
lining reinforcement meshes, and open steel and aluminum bridge 
deckings to the leaders of industry, construction and commerce in 


the four corners of the world 


j 


@ Send for our new catalogs! See how we meet the needs of modern 
industry by fabricating the following superior products to our Cus- 


tomers exacting specifications 


KLEMP HEXTEEL HEAVY DUTY SURFACE ARMOR 
KLEMP DIAMOND RIVETED OPEN STEEL GRATING 
KLEMP SERRATED GRATING & TREADS 
KLEMP SPANSTEEL EXPANDED METAL 
KLEMP FLOORSTEEL FLEXIBLE FLOOR ARMOR 
KLEMP ELECTRO-FORGED GRATING & TREADS 
KLEMP FLEXSTEEL CONVEYOR BELTS 
KLEMP STEEL SAFETY MATS 


Our specialized experience in solving difficult floomng and pipe 
und vessel lining problems is at your service Write for our new 
catalogs today 


WM. F. KLEMP COMPANY 
6634 Sowth Melvina Avenve, Chicago 38, Illinois 
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out by the steam are separated by con- 
densing the steam, and then are 
pumped to the fractionation system. 

e absorption process may be op- 
erated at the pressure at which the 
rich gas is available. usually the case 
in ‘natural gas absorption, or com- 
pressed to a higher pressure (refinery 
gas absorption). 

The temperature of absorption is 
maintained as low as economically 
feasible a) to reduce the size of equip- 
ment, b) to increase the solubility of 
the hydrocarbons in the absorbant, and 
c) to prevent excessive operating pres- 
sures. 

In the stripping operation the pres 
sure is kept as low as possible and 
the temperature as high as possible to 
completely eliminate the absorbed hy- 
drocarbons from the absorber oil, 

At a given temperature and pres- 
sure the molecular weight of the ab- 
sorber oil has a marked effect on the 
recovery of 


percentage a component 


TABLE 4 


Composition of Absorber Feed and Products 
Mole 


heed Lean Gas 
93.67 
41% 
LM 
4 


“9.33 


The lower the absorber oil molecular 
the 
ery of a particular light hydrocarbon 
Because of this effect. absorbants hav 
ing molecular 150 
propane 


weight. greater percentage recov 


weights as low as 


have been used to increase 
recovery. 


Table 


for 


composi 
and 


+ lists exemplary 
tons the feed. 
absorbed material in a typical absorp 


lean 


pas, 


tion-stripping operation 


{bsorption Fractionation 


Because the conventional absorption 
processes absorb normally unwanted 
methane and ethane in addition to the 
propane and heavier hydrocarbons if 
reasonable recovery of the propane is 
obtained, a combination absorption 
fractionation process was designed to 
eliminate the methane and most of the 
ethane from the rich oil. 

The flow schemat- 
ically in Figure 5 operates as follows: 
The main absorber operates normally. 
The rich oil from the main absorber 
is charged to the middle of the ab- 
sorber-fractionater column, Cool lean 
oil is admitted to the top of the ab- 
sorber section and it absorbs the 
lighter components vaporized from 


process shown 
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Figure 6. Hypersorption 


the rich oil in the reboiler section 
The lean oil containing the light com- 
ponents acts as reflux to the reboiling 

As the result of this arrange- 
the rich oil emerging from the 
reboiling 


section 
ment 
section has the lighter com- 
and frac 
and contains essen- 


ponents, methane ethane, 
tionated from it 
tially all of the desired propane and 
This oil 


fractionater to 
the 


heavier hydrocarbons rich 
charged to a 


the 


can be 
separate hydrocarbons from 
lean oil, 

Hy persorption® oS 

The hypersorption process was de 
veloped as the result of the observa- 
tion that the higher boiling materials 
were the state 
preferentially activated 
Where i* is desired to separate two 
materials, one having a higher boiling 
point than the other, it is possible io 
obtain very high recoveries of the 
adsorbed component, In most cases it 
is necessary that the component to be 
absorbed be present in much smaller 
quantity than the other component 
to make the process economically 
feasible. 

The schematic flow diagram for the 
hypersorption shown in 
Figure 6. 

The flow is as follows: The feed gas 
is introduced to the center of the col- 
umn where it contacts the finely di- 
vided carbon moving down the col- 
umn, The adsorbed material plus 
carbon pass down into the heated sec- 
tion, separated from the ‘absorption 


adsorbed in gaseous 


on charcoal 


process is 
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section by gas traps, where the ad- 
sorbed material is desorbed from the 
carbon by heat and steam, The gas 
from the column to a 
cooler-dehydrator where the 
dehydrated. 

The unadsorbed gas passes upward 
in the and is re- 
moved from the column. The charcoal 
from the heating or regenerating sec- 
tion is carried to the top or cooling 
section of the hypersorber by gas lift 
obtained by means of a blower and 
part of the unadsorbed gas. Part of 
the carbon is continually subjected to 
heat and steam reactivation in an ex- 
ternal reactivator to keep the over-all 
average adsorption efficiency of the} 
carbon relatively high. The tempera 
tures and pressures of operation vary 
with the components and completeness 
of separation desired, 


is conducted 
gas is 


adsorbing section 


Secondary Separation Methods 
Fractionation 

The hydrocarbon mixtures contain- 
ing the components desired as final 
pure materials are next processed by 
fractionation, It is a general rule that 
for the separation of n components n-l 
fractionating columns are necessary. 
Therefore, if a charge material con- 
tains propane, isobutane, butane, and 
pentanes and heavier hydrocarbons, 
and it is desired to produce relatively 
pure propane, isobutane, and butane, 
three columns are needed. (In this 
ease the final bottoms, pentanes -}- is 
considered as one component. ) 
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Figure 7. Fractionation-Production of Pure Hydrocarbons 


These columns are operated in se 


the flow from one col 


will be 


operates at a 


ries, normally 


umn to the next ir anged “ 
that the first 


higher pressure, the 


columi 

next at a lowet 

ressure and “o ) 
Thus in Figure 7 the 


urranged that the 


fractionators 
ure oO first column 
is a depropanizing column. That is 
the distillate from the depropanizer is 
since 


relatively pure pro 


pane has a higher vapor pressure than 


propane 
the remaining ce¢ mponents the depro 
will 
than the 
coolant 


operate at a 
others, as 


(cooling 


panizing colum: 


higher pressure 


suming the same 


usually ’ is used in all con 


The 


contain 


water 


densers hottoms from the de 


propanizer isobutane, bt 


tane, and pentanes plus, are charged 


to the next columr the deisobutar 


izer. where isobutane is removed over 


head and butane and heavier hydro 
carbons removed from the bottom, The 
hettoms are charged to the debutan 


wer where the butane is removed as 


distillate and the residue is recovered 
is bottoms product 
Lou Ts mi pe ature F rac fronation 
Because of the increase in 
volatilities of the light hydrocarbons 
is temperature decreases (K ‘ K 
65 at 100° F. and 100 
kK K 8.7 at 0° | 


ire cthionatin 


relative 


and 
loo 


psa 

and 
there columns 
med 
at temperatures 


This 


methanizatior rf 


psia 
I ind built to operate 
oe | 
feasible for the de 
hvdre irbon 


wery I> 


meu des 
ipproachir 
oper ation 
mi’ 


tures where high ethane re« 


desired and where the ncrease 


covery f ethane offsets the 


refrigeration 
Conversion Processes 
The conversion processes of interest 
to the petrochemical industry for the 


pet roc hemical process 


production of 
feed stocks are those which produc e 
acetylene, olefins, and The 


process mainly used for this purpose 


diolefins 


1) Cracking—thermal. regenerative 


ind catalytic. Produces olefins. diole 


fins, and acetylene from heavier hy 
’ 


drocarbons 
Dehydrogenation, Pro- 
from the 


2) Catalytic 
dioletins 
hydro arbon 


duces olefins and 
corresponding paraffin 

$+ Schoch Electric Discharge Prox 
ess Produces acetylene from meth- 


ine and heavier hydro arbons 


Cracking 
Thermal or Tubular Cracking 
Thermal cracking processes produce 
lighter hydrocarbons from heavier hy 
heat 
materials above the 
which ther 


These prot esses usually 


drocarbons, usually gas oils, by 


ing the charge 
temperature at they are 
mally stable 
operate at elevated pressures, 200-600 
temperatures from 900 


The products formed are 


psia and 
150° #& 


vases containing hydrogen, methane 


olefins, iso- and normal paraffins 


gasolines, heavier oils, and carbon 


The gas from the cracking process 
is proc essed by the methods disc ussed 
above for recovery of the particular 
hvdrocarbons desired 


A typical 


thermal cracking sche 


TAR 
SEPARATOR 


CRACKING FURNACE 


GAS OIL 
CHARGE 


RECYCLE GAS OIL 


matic flow diagram is shown in Fig- 
ure 8. 
High Temperature Thermal Crack- 

ing? 

Because of the value of ethylene as 
a feed stock for petrochemical proc- 
esses, a high temperature cracking 
process has been developed wherein 
propane-ethane mixtures are charged 
to a cracking furnace at a tempera- 
ture of 1400-1500° F. and at approxi- 
mately atmospheric pressure with a 
residence time of approximately 2 sec- 
onds. With a charging stock of 70 per- 
cent propane, 20 percent ethane and 
10 percent methane, it is claimed that 
a single pass yield of 30 pounds of 
ethylene per 100 pounds of feed can 
he obtained 


Catalytic Crac king 

Catalytic cracking produces the 
same type of products as those ob- 
tained from thermal cracking at lower 
(10-30 psia.) in the pres- 
clay cata- 


pressures 
ence of natural or synthetic 
lysts. The compositions of the prod 
ucts from catalytic cracking differ 
from those from thermal cracking be- 
cause of the relative quantities of the 
various compounds produced. 
Catalytic cracking processes are in 
Houdry 
(moving 


Fluid 


use at present as follows: a) 
(fixed bed). b) Houdriflow 
bed}, c) Thermofor. d) 
e)} Suspensoid 

Table 5 


‘ ompositions 


and 
shows a comparison of 


from the two 


ol gases 


types of process 


Regenerative Cracking 


Regenerative cracking has been 
used to some extent for the production 
of olefins and acetylene in this coun- 
try and to a great extent in Europe. 
The regenerative utilizing 
checkerwork built from high tempera 


ture refractories, operates in cycles of 


furnace 


FRACTIONATOR STABILIZER _ 
GAS TO 


RECOVERY 


; 
FUEL OfL 


Figure 8. Thermal Cracking 


Petroleum 
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Looking ahead to years of service? 
ANTIMONIAL ADMIRALTY °“:- 
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If you want heat exchanger tubes that will 
stand up for years under tough field con- 
ditions, remember . . . Chase Antimonial 
Admiralty* Heat Exchanger Tubes last 


longer! It’s the antimony chat does it! 

These great condenser tubes have enough 
antimony to resist dezincification. And, in 
addition, antimony is one inhibitor that 
will not weaken the tube. A metallurgist 
would say, “Antimony, as an_ inhibitor, 
"US. Pot. No 2,061,921 


1 Gulf Publishing Company 


patented 


does not increase susceptibility to inter- 
granular corrosion or nonhomogenous 
grain structures.” In plain words this sim 
ply means that the metal starts with the 
right grain structure and retains it . it 
stays tough and ruggedly withstands the 
stresses of heavy duty assignments. 

That's why you'll do betrer with Chase 
Antimonial Admiralty Heat Exchanger 


Tubes! Cost? No greater than plain Admiralty 
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HEATER 
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SECTION 


“ HEATED AIR 
CATALYST CASES 


Figure 9. Catalytic Dehydrogenation 


The 


ethane, 


heating, cracking, and purging 


charge materials, methane, 


propane butane, and sometimes heavy 
ier hydrocarbons are cracked at tem 
peratures ranging from 1000 to 2500 
I The higher temperatures are neces 
sary For 
olefin produc tion the yields of desired 
Therefore 
much as 


for acetylene produc tion. 


hydrocarbon are very low 


the process is not used as 

dehydrogenation 

Catalytic Dehydrogenation 
During the last war demand for in 

for the 


production of isooctane and aviation 


creased quantities of olefins 
gasoline was responsible for develop 
italyvtic dehydrogenation 
Phese 
yield of 


charge sto« k 


ment of 


processes increased 


the 


processes 


olefins from the same 


de hy 


is chromium oxide d pos 


The catalvst used in catalytic 
drogenatior 
Process tem 


0° to 750° ¢ 


ited on alumina 
peratures range tron 
und the 


atmosphere 


pressure is ipproximately | 


to be 85 to 95 


yield ire reported 


percent of the theoret 


ical vield of olefins from paraffins 


positions al 


represents actual product com 


"in > percent hutvlene 
irom butane , ‘ ? 


und if 


peree nt propy 


lene from prop 
ethylene fr 


operatior i im 


cent 
pass 
the systems it the 
limit the 
theo 


teristics of neces 


sary operating temperatures 
» value less than the 
vield fre 
so 4} 


Butadiene pre 


vields to 


Sty rene ym ethyl ben 


1000) te 


retical 
amounts to 

mduced 
hot 


butane ene charee 


mene at 
Mt) te S percent 


from 50.50 


TABLE 5 
Composition of Cracked Gases 


ranges from 12 to |4 weight percent. 

The utilizes a fixed bed 
catalyst involving two or more cata- 
lyst cases operating intermittently on 
dehydrogenation—-eight minutes, purg- 
minutes, and catalyst re- 
generation minutes, The cata- 
regenerated by blowing air 
bed to burn off 


proc ess 


ing three 
eight 
lyst is 
through 
the carbon formed 

Figure 9 is a 
gram of the process, 


the catalyst 


schematic flow dia 


Other Processes 


Sulfur From Hydrogen Sulfide™ 
Several plants have been designed 
and erected to produce pure sulfur 
the sulfide extracted 
petroleum The process 
The monoethano- 


from hydrogen 


from gases 
operates as follows 


lamine or diethanolamine solution 


from the gas desulfurization plant is 
stripped of its H,S content in a strip 
per. The H.S gas is heated in a gas 
fired preheater and passed to a cata- 
Air is also preheated in 
inother gas-fired preheater and mixed 
with the sulfide at 
trance to the reactor 
takes place at 700.750 F. 
vield of 92 to 94 percent of sulfur 
H.S charged. Yields of 99 
be obtained by 


lytic reactor 


hydrogen the en 
The conversion 
with a 


based on 
cent may operating 


reactors in serres 


The reactions are as follows: 
H.S + 1% O, ~ SO, + H,O 
SO, +2 H.S->3S+2 HO 
The catalysts are solid bed alumi- 
num oxide, bauxite, pumice, porous 
iron oxide, and silica gel. The most 
common catalyst is natural bauxite 
containing 10 to 15 percent iron oxide. 
Space velocities range up to 100. 
See Figure 10 for flow diagram. 
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onger runs 
—smoother 


operation— 


when bubble trays and caps are STAINLESS STEEL 


N refinery bubble towers, Stain- 
less Steel is the most effective ally 
you can marshall in the fight against 
costly “‘down-time.’’ Its smooth, 
dense surface on trays and caps keeps 
them free from coking and fouling 
. permitting longer runs and 
smoother operation. 

Stainless Steel’s exceptional corro- 
sion resistance alone more than justi- 
fies its use in this key equipment. 
But Stainless’ maximum strength 


Steiniess Stee! bubble caps bei 
The manufacturer is C. F. 
(Patents Pending) 


tray. 


Calif. 


Werkmen instailin. 
crude stabilizer. 


installed on a Stainleas 
raun and Co., Alhambra, 


F. Braun and Co, 





with minimum weight pays off, too. 
There's less breakage . . . less wasted 
tray area. And lighter, leas costly 
tower construction can be employed 
with Stainless caps and trays. 
U’S’S 12 Stainless Steel has dem- 
onstrated that it has the character- 
istics to stand up in this kind of ser- 
vice. Like all U-S’S Stainless Steels, 
it is a perfected, service-tested 
material, made for simple fabrica- 
tion and excellent performance. 


The complete family of U-S’S 
Stainless Steels offers you materials 
to meet the varying demands of hun- 
dreds of petroleum industry applica- 
tions. U-S’S Stainless Steel is avail- 
able in a range of forms and sizes 
approaching that of carbon steel, and 
in a wide selection of analyses and 
finishes as well. You can make cer- 
tain of the finest in Stainless per- 
formance by using U-S’S Stainless 
Steel every time. 


removeble Stainiess Steel trays in a 
is equipment, too, was fabricated by C. 
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CARNEGIE-ILLINOIS STEEL CORPORATION, PITTSBURGH 
TEWWESSEE COAL, [RON & RAILROAD COMPANY, BIRMINGHAM 


AMERICAN STEEL & WIRE COMPANY, CLEVELAND 
COLUMBIA STEEL COMPANY, SAN FRANCISCO - NATIONAL TUBE COMPANY, PITTSBURGH 
UNITED STATES STEEL SUPPLY COMPANY, WAREHOUSE DISTRIBUTORS, COAST-TO-COAST 


_U*S*S STAINLESS STEEL 


SHEETS STRIP PLATES BARS BILLETS - PIPE - TUBES - WIRE - SPECIAL SECTIONS 


~ UNITED STATES STEEL EXPORT COMPANY, WHEW YORK 





¥ eR eee 3 PEE Be Ee OE 


September, 1950—A Gulf Publishing Company Publication 





a great name in 


PALMER 


thermometers 


a revolutionary development 


in mercury actuated 


0 220 > 
«Pp 24g > 


,, 
La yw 
€Ruome ters.” 
NCinwaT!. 





for accuracy: 


Mercury actuated 


Compensated by Invar Compen 


sation. Guaranteed A 


scale divisior 


for angularity: 
an be adjusted to most 
able position ot 


desired 





for readability: 


Bold Black Numbers 11” 


of scale Reading Dial face can 


always be placed in easiest 


readable position 


for interchangeability: 

PALMER" Sep 
arable sockets as they are 
nterchangeable for Dial or 


Always specify 


Industrial type Thermometers 


THERMOMETERS, INC. 


Mfrs. of Industrial 


iy ' i ree 


and Dial 


laboratory 


Thermometers 


2515 NORWOOD AVE., CINCINNATI 12, 0. 


SEND FOR THIS BULLETIN 
For details on the New Palmer 
Dial Thermometer, please write 
for Palmer Bulletin 50-128 





Maintenance and Operation 


HOW toboirt 


HOW— Bool Buggy Aids Tank Repair Crew ating oe bh eee Se ae 


for connecting the hose. Thus, the hose 


can be used, when the case is turned tn 
AND N zz any direction throughout a balf-circle 





CHAIN AND HOOK f without damage t ‘ se or the doors 


eT Usitis 


ANGLE '!RON SIDE ELEVATION 
FORMS LIP 


ANGLE (RON SUPPORTS 
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HOW TO PREVENT— 


Storage lank Corrosion 


FRONT ELEVATION impurities present 
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phur products whicl 
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The 
time 
the tank 
' l { ‘ corrosior 
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HOW TO— : i 349 r has | the Indus 
, t my hing, Okla 


materia 
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porting les \ ‘ t i OSS i reling the 
T , ints then as , 
Ht titip s t r. (susset Industrial Service ( ! J s met! 
t ‘ ‘ i est t ' employs about 120 squares glass fiber 
material per tank and 12 13 
coal tar blend ename 
treated about 60 tanks 


Company by this met! 





HOW TO MAKE— 


Filter Tank Supports 


GC 

VASOLINE filters in the tanh 

ng area this plant have beer 
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mn con 


his 


rts 
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vt the 


by meat 
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Street, New 
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TRET-O-LITE 


ee bie | “ 
, j- Sat { ‘3 


makes refinery 
operations 
more efficient 
more economical 





The Tretolite Company also offers these 
specialized services to refiners: 


Water clarification chemicals - Demulsifiers for waste oil emul- 

sions + Corrosion preventive chemicals - Corrosion resistant 

coatings - Demulsifiers and foam preventers for use in doctor 
treating and other sweetening solutions 


TRETOLITE COMPANY sus 10 


CHEMICALS FOR THE PETROLEUM INDUSTRY 


Dehydrating + Desaiting + Water De-Oiling + Corrosion inhibition 
Scale Prevention «+ Paraffin Removal 


ren 
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By reducing the salt content of 
charging crudes to a minimum, the 
Tretolite desalting process helps to 
eliminate the costly troubles caused 
by sale. If severe corrosion, plugging 
and hard coke formation are decreas- 
ing your on-stream time and increas- 
ing your maintenance costs, why not 
get in touch with Tretolite? Prelimi- 
nary tests and a salt survey do not 


obligate you. 


Tretolite Desalting 

offers these facilities — 
Preliminary desalting survey 
Laboratory pilot tests 
Competent plant design 
Construction consultation 
Start-up assistance 


On-call service 


Tretolite Desalting 
protects against — 


Salt plugging 

Corrosion from evolved HCI 
Hard coke formation 
On-stream time losses 

High maintenance costs 
Impaired equipment efficiency 








HOW TO STORE— 


, Refinery Maintenance Supplies 


supplies in Conoco’s 
Gleareck, Wye, 
Warehouse 


terials are arranged for accessibility, Warehouser 
lifficulty im quantity of 


seeing the 
und, which aids in maintaining 


any particul 
an ade juate st 
Ihe valve storage rack in the background is unt 


inique. Large 
stored on the bottom shelf. Smaller 
hung by their handwheels on special racks. TI 
f two long horizontal rods with pairs 


across them at intervals. These 
admit the stem of the 
pair of cross rods 
smaller valves are 


vaives are 


valves are 
racks consist 


of short rods welded 
cross-rods 


valve, providing 
will accommodate 


are S| aced to 


a fork support. Each 
several y ilves The 
placed in the top racks 
In this portion of the warehouse 
und material issue “horsesho 


photo at left, are tool 
pensing drums, elec 


es tool checkboard, oil dis 


ric wire racks, valves, and racks 


tora t xygen and nders 


acetylene yl 


HOW SANDBLASTING— 


Removes foam Powder 
| 





Petroleum 





Utilizing Ni-Resist, these valves offer good resistance 
against sulphuric acid, hydrogen sulphide, sea water, 
brine solut ond alkalies. This type of Ni-Resist is also 
used in sewage disposal plants. 





New Walworth Valves 


WAR ON CORROSION...MAINTAIN PRODUCT PURITY 
...With the help of Ni-Resist 


ATTENTION: Pulp and paper mills, chemical plants, 
oil refineries and all other process indus- 


tries... 


Bodies, bonnets and wedges of the valves shown above 
are cast in Ni-Resist®, a high nickel alloy iron that re- 
sists corrosive attacks of acids, alkalies and salts to a 
degree unmatched by any other product of the cast 
iron industry. 


Known as Walworth No. 716 Saddle Wedge Gate 
valves, they are available in sizes from 4%” to 2” inclu- 
sive. This is only one of several lines made by the Wal- 
worth Company, General Offices, New York City, for a 
variety of corrosive services. 


In strong corrosives, Ni-Resist has 20 to 200 times 
the resistance of plain iron, and 5 to 50 times the re- 
sistance in mild environments. 


In addition, Ni-Resist checks erosion, curbs metal- 
to-metal wear and resists moderately elevated tem- 
peratures. Thus, Ni-Resist reduces maintenance costs, 
production tie-ups and the expense of replacements. 


Get full information ... mail the coupon now. 





The Internationa! Nickel Company, Inc 
Dept. PR, 67 Wall Street, New York 5, N. Y. 


Please send me free booklets entitled : “Engineering Proper 
ties and Applications of Ni-Resist’’ and “‘Buyers Guide for 
Ni-Resist Castings." 


Name 


Address _ 





City 


THE INTERNATIONAL NICKEL COMPANY, INC. few'rone's 1 
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Over 5 MILLION POUNDS OF 


ervice satisfaction 


B&W TUBE SUPPORTS are cast to last in petroleum 
processing services and they do. Installations 
totalling more than five million pounds of these 
alloy steel castings have been subjected to operat- 
ing temperatures up to 2000 F, and corrosive, ox- 
idizing and abrasive conditions ranging from ordi- 
nary to severe ... and not a single service failure 
bas been reported. Let B&W cast this outstanding 
service satisfaction into the next tube supports you 
need for new equipment or replacements. You'll 
be glad you did. 
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CAST TO LAST 2 
BeW Engineering for Econom xy & hl ix) 4 


\ 





SCIENCE and 


TECHNOLOGY Abstracts 


Prepared by 
DR. E. H. LESLIE and DR. H. B. COATS 
The Leslie Laboratories 
Traver Road, Ann Arbor, Mich 
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Thermal 
Watrer GLOVES 
1950) pp 1361-9 
Ihe purpose of the author the 
aeve a rating method tor con 
densers im cor The 
use in 
has been 
and improved that tume 
vell known principles 
by convection and con 
is applicable to all kinds of 
madensers, although the present 
nited to the consideration of 
mdensers. Heat 
mdensing 


Design of Condensers. 
Ind. Eng. Chem., 42 


was 
pment of 
imercial practice 
been in 
and 


presented has 


method {| 
1937 


simple form since 
expanded 


It is 


since 
based on 
transter 


and 


eat 


release 
ven tor the ce 
weight of conden 
This 


rela 


reasing 


ulensation prt 


progresses 


versus temperature 
t parabolic shape, 
tem 
vapor and a 
| difference tor 
te. Heat transfer by con 
the effect on 
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xXimate 4 correction 
heat 
the heat 
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analyzed 
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s tor 
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Heat Transfer in Packed Beds—An- 
alytical Solution and Design Method— 
Fluid Flow, Solids Flow, Chemical Re- 
action. FE. Sincer and R. H. Witneto 
Chem. Eng. Proare 46 (1950), pp 

authors discuss 

in beds of packed with heat 
ving through the wall of the con 
ainer into the fluid flowing through the 
packed bed. An analytical treatment of 
subject is presented as well as de 
sign procedure based thereon. Four 
mechanisms contribute to heat flow, in 
cluding the convective transport of heat 
by net flow of the fluid, conduction of 
heat through the solid particles, heat 
flow between fluid and particles through 
a film resistance and conduction of heat 
through the fluid phase. Differential 
equations for the processes are set up 
for cylindrical beds. Point 
for solids and fluid tempera 
given and solutions are given 
in terms of mixed terminal fluid 
Equations were given for 


the 


solids 


transter of 


the 


and solved 
solutions 


ture are 


} 
is wel 


temperatures 
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fixed bed heat exchangers, moving bed 
heat exchangers, and fixed bed chemical 
Typical problems are presented 
given 


reactors 
and their solutions are 

Method and Chart for Number of 
Transfer Units in Diffusional Opera- 
tions. G. Epwin Ware. Chem Eng 
Progress, 4% (1950), pp. 363-8 

4 chart is presented for the rapid so 
lution of desigr problems in diffusional 
operations. Numerical values of mean 
effective driving force can be obtained 
when given only the terminal driving 
forces and the central driving force. The 
latter can be replaced by a driving force 
critical point. Cer 
terms are 
effective 


selected 
correction 
the mean 
and to obtain the number 
units from the mean effec 
force. A nomograph is pre 
this step. The 
presumed to he 
perating 
The 


located at a 
tain logarithm 
required to obtain 
driving torce 
of transtet 
tive driving 
sented to facilitate 
curve ts 
ot a part abola, and the 

d to be straight 
can, | be 


} 
which the ope 


equi 
the 


line 


librium 


ass rie 
extended t 
ating line is 

Theoretical Analysis of Fractionating 
Process of Adsorption. Brverince | 
Mare, James W. Westuaver, and Freper 
ick D. Rossint Ind Eng. Chem, 42 
(1950), pp. 1279-86 

Che authors 


1 
retical u ot 


esults of a 
tractionating 
1 on the cor 
cepts used analysis 
of fractional distillation that 
fractionation by ad 


present the 
the the 
process of ac ‘tion base. 
theoreti al 
processes 
is by considering 
to fractionation by 
derived for 


factor tor 


sorption analogous 
distillation. F.quations 
letermining the separation 
and for calculating the 
to a unit theoretical 
Experimental re 
separation tactor 


are 
binary solutions 
height 
Stage of separator 

given tor the 
nm of 


equivale nt 


sults are 


as a tuncti mecentration tor sev 
eral 


pylbenzene 


luding benzene n-pr 
and 
n-hexane, and 


Experimentally determimed 


ss luti ms ne 
benzene ethylbenzene 


henzene and benzene and 
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These abstracts are selected from the 
current literature of science and tech 
nology, not including trade journals easily 
available. Photostatic copies of origina! 
articles will be supolied ot cost by The 
Leslie Laboratories. Complete or lim- 
ited bibliographies covering special top- 
ics by tile, by abstrocts, or in plet 
monuscript, also will be prepared and 
furnished by orrangement with the 
Laboratories 
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results are given for the height equiva 
lent to a unit stage of separation 


Petroleum Hydrocarbons—Separation 
and Analysis by Adsorption. Beverincr 
1. Mam. /nd. Eng. Chem., 42 (1950), pp 
1355-60 

The author summarizes the work done 
during the past 15 years by the API Re 
search Project No. 6 on the development 
and use of the fractionating 
adsorption as a tool for the 
and hydrocarbons 
thor « methods of 
apparatus materials, and 


process of 
separation 

The au 
operation, 
makes a 
the process, giv 
ing computing the separa 
tion factor and the height equivalent to 
theoretical separation. Ex 
perimental data and results are given for 
the separation factor and for the height 
equivalent to theoretical stage of opera 
tion. Examples of the application of the 
process to the separation, analysis, and 
purification of hydrocarbons of various 
and molecular weight 
presented, A bibliography of 18 
included 


analysis of 
nsiders 
and 
analysis of 


theoretical 


equations tor 


unit stage ol 


ranues are 
reter 


types 
ences 1s 


Liquid Phase Adsorption Equilibria 
and Kinetics. Sam Eacte and Joun W 
Soorr. Ind. Eng. Chem. 42 (1950), pp 
1287-94 

Problems in the 
of liquid phase adsorption columns have 
broad first, the adsorption 
equilibria, second, the rate processes in 
volved in attaining these equilibria, The 

present simple methods for 
measuring and expressing the equilibria 
and the rate Isotherms, x y 
diagrams, selective adsorptive capacities, 
diffusion coefficients, and fracture re 
istance of adsorbents are reported. Sev 
eral silica-alumina, and 
charcoal adsorbents are prepared using 
capacity, diffusivity, and 
The 
oxtane 1s 
mended for evaluating and comparing 
materials. The effect of tem 
perature on the preparation of adsor 
and on adsorption equilibria and 
kinetics is briefly considered and dis 

Data are presented in consid 
detail in tabular graphical 


design and operation 


two aspects, 


authors 


processes 


siltea, alumina, 


toluene selective 
fracture criteria 


tem oft 


resistance as sys 


yluene-iso 


recom 
adsorbent 
bents 


cussed 
erable and 


form 


Separation of Iso- and Normal Paraf- 
fins by Adsorption. Hewey |. HinsumMan 
Ind ng. Chem., 42 (1950), pp. 1310-14 

The author reports the results of a 
study of the selective adsorption at 
room temperature of normal paraffins 
with 5, 6, and 7 carbon atoms from 
ise-octane by the use of activated car 
bon. A particular activated carbon was 
found to be the only material that 
showed any selectivity. Countercurrent 
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1. Gaskets! 


Available with either metal to metal or 
gasketed joint as required 


2. 50% Stronger! 

New design features compensate at points 
where excessive strain can develop . 
make stem and wedge gate connection 
50% stronger than before. 


— 
3. Wear-Resisting Wedge Faces! 
To keep your maintenance cost down the 
wedge faces are hardened to 800 Brinell 
by the exclusive Malcomizing process. 


4. Replaceable Seat Rings! 

When necessary, you can replace the seat 
rings easily . fast. Seat rings have wear- 
resisting and non-galling properties .. . 
made extra hard for years more service. 


5. Full Pressure Repacking! 
No need for costly interruption of flow 
to repack 


But check this lower maintenance cost for 
yourself. Next time you buy specify List 
960 in sizes from 4%" to 2”. Rising stem 
with yoke (as illustrated) or rising stem in- 
side screw type. For pressure range 2000 
Ibs. at 100 deg. F., 380 Ibs. at 1000 deg. F, 
Specify List 990 for higher pressures. 


The CHAPMAN Valve 
Manufacturing Company 
INDIAN ORCHARD « MASSACHUSETTS 
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flow arbon and hydrocarbon is bene 
ficial, indicating that an analogy 
between such solid adsorption and con 
extraction and distillation 
Carbon was regenerated by 
treatment at about 900° F 
steaming at 580° F.. or by washing with 
ther hydrocarbons. If the latter pro 
edure ts used, and the solvent is prop 


erly chosen t re 


exists 


ventional 
processes 


thermal 


is not necessary 


move the wash solvent from the carbon 


before use, since selectivity ts essen 
tially unimpaired by the 


A flow plan for continuous 
using unterflow of liquids 


presence of the 
wash liquid 
separation 


and solids is giver 


Factors Affecting Efficiency of Sep- 
aration (Separation of Cracked Gasolines 
by Chromatographic Adsorption). D. F 
Fink, R. W. Lewis, and F. T. Wess 
inalytical Chem., 22 (1950), pp R58-63 

The effect of important 
the efficiency of 


variables af 
! separation ot 


lefins 


ecting 
saturates, 
studied. Shi 
" separator mecreases 3 the particle 


size of the gel is reduced. For any 


cracked gasolines in 


and aromatics was rpness 
given 
gel particle size the sharpness of separa 
le neth ! the 


thon is proporti al to the 
versely proportional 


diameter of the 


Jumn used 
to the squ; 
column ! para on of a catalytically 
cracked was be accomplished in 
1 column havin t Y of 80 of eel 
passing a 200-mesh screen is used. In a 
column having L/D’ of 230 separation 

le of 10K t 200)-mesh wel is 
The el packed in the 
extent 


should be 

st p< ssible 
mt should 
20 mm. per 


awent should be 


carbor travel at 


betweer min 
a sharp mtertace 
on solution at the 
ature used. Small col 

black iron pipe are as 
oth-walled glass columns 


easily packed with the 


Separation and Desulfurization of 
Cracked Naphtha. Application of Cyclic 
Adsorption Process. Sam Eacie and 
CuHartes FE. Rupy, Ir. /nd. Eng. Chem., 
42 (1950) pp. 1294-9 

The a ti aration of aromat 
ics and | wounds from a high 
sulfur cracked naj htha and 
the ‘ ” nization ot the aro 
extract btained therefrom are 
described. The objective is the desulfuri 
cracked ut ap 

tane number loss. Cracked 


mto 


natn 


zation ! naphtha witl 
preliminar 
efhn raffinate and 
extract. Pentane 
g liquid. The 


lrodesulfurized and 


extract 
rption raffinate to 
low sulfur gasoline 

The eight-column 
lescribed 


ires are discussed 


! } 
it plant ts 


r several 
unit an 


f the hie 


Separation of Cracked Gasolines by 
Chromatographic Adsorption. |). |} 
Fink, R. W. Lew and F. T. Wetss 

em., 22 (1950), pp. 850-7 
the mvestigation was 
al method tor sep 
the principal hy 
lefins, and 
separate 
material to 


1950 


1 Gul 


testing of the hydro 
characteristics 


be used im erie 
carbons. The adsorbent 
necessary 


opera 


and regeneration techniques 
for the efficient and economical 
tion of a large-scale adsorption column 
Silica gel had the great 
capacity for 
octane and 


are the subject 
greatest 
from 1s« 


est gel had the 
adsorbing toluene 
repeated 
capacity # a silica 


olefins, m the 


was the most responsive to 
egeneratior The 
gel for adsorbing same 
range of molecular weights 
right-chain olefin branched 
amount ot 
volume of 
solution can be calculated fairly 
rately. It increases about 0.4 percent for 
lowering of the 


imcreases in 
the order str 
chain olefin cyclic olefin. The 
gel required » separate a 
accu 


centigrade 
column. Gel can be 
rewenerated at eeht times with 
less than 15 percent drop in capacity 
Acetone proves t be the best regen 


solvent 


each degree 
temperature of the 


least 


erating 


Simple Turbines in Fully Baffled 
Tanks—Power Characteristics. F. P 
O’Connett. and D. FE. Mack Chem. Eng 
Progress, 4 (1950) pp 358-62 

The purpose of the investigation 
to study the relationship 
power and dimensions, that 1s 
width, and number of blades, for 
turbines. Turbines studied were of hub 
less rectangular-blade with the 


was 
between the 
length 
simple 


type 
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a 90° angele to the plane of 
The simple paddle is an exam 
type of turbine 


blades at 
rotation 
ple of a two-blade 
rests were made for power consumption 
at various speeds in the turbulent region, 
and also in the viscous flow region. It 
found that turbines 
related by the general equation 
Pe 0 One 


turbulent and by the 


was can be cor 


for the region 


equation 

Pee cea ee 
biscous region. Constants, K, K 
the number 


for the 
b, and b’ are 
of blades 


functions rt 


Hydrocarbons from Natural Gas. 
H. H. Jones and Jonn T. Cox, In Chem 
Eng., 57 (1950), pp. 110-2 

Che authors describe the natural gaso 
line plant of the Richardson Gasoline 
Company at Fort Worth, which proc 
from the West Texas Key 
plant was designed for 
recovery and 98 


esses was 
stone held. The 
75 percent propane 
percent recovery of butane and heavier 
article gives data on the 
operating conditions and 


teatures m 


homologs. The 
equipment and 
calls attention to the newer 


design 





Products: Properties, Utilization and Analysis 





The Fluorocarbons. J]. H. Simons 
Chem. Eng., 57 (1950), pp 129-36 

The author current status 
4 the fluoro carbons and endeav 
rs to that 
rently being asked about these com 
pounds. What are they? When will they 
be available? How much will they cost 
And what are they good for 


some ot 
these substances are 


reviews the 
hy dre 
questions 


answer are cur 


} 


thermally stable up 
te 1100 and chemically stable up to 
S00" « he pl 


boilne 


ysical properties, such as 


eczing pomts, retractive 


Chemicals Wanted 


The National 
Armour 
Federal and 
16, has 
requests tor the 
below. If 
even if only one gram 


Re gistr 


Registry of Rare 
Research Foun 
Dearbor 
received 


Chemicals 

lation, 33rd 
Streets, Chicago 
urgent chemicals 
listed 
more 


anyone has one t 


ties, please inform the 
2,3-Dimethylbutanol-3 
Decyl mercaptat 
Tetradecy! mercaptar 
Dodecylsulfomic acid 
N -Nitre 
Benzopy rene 
bis-f 2-Hydroxy 
1-Cyanobutene-1 
1-Cyanobutene-3 
2 Methylhexanol l 


2-n-Propylhydroquinon 


ysochethyl amine 


5-chlorocyclohexy!) 


Triethoxychlorosilane 
N .N-Dimetl 
Tetramethylethy lene 

B-Dimethyllauric acid 
1,7-Dichk 


1,8-Dichlorooctan 


Ithioacetarmid 


roheptane 


5-Octadiene 
2-Diquinoly! 
4- Dimercaptobenzene 


? 
> 
’ 


Publishing Company Publication 


surface tensions, and 
Methods of making 
briefly considered 
compounds are dis 
refrigeration where 
resistance to chemical 
lack of toxicity 
flames and no 
destroyed 
fabrics and 


indexes, viscosities 
the like, are 


the compounds are 


given 


and the uses of the 
cussed, such as in 
have a higt 
mplete 
destruction in 
they are 


they 
action, cf resist 
ance te 
toxic products if 
Their use in making paints, 
solvents is regarded as impractical now, 
but possible some day. The use of such 
compounds as lubricants is an intriguing 
some 


possibility and is discussed in 


detail 


Fractionator Calibration System— 
Binary vs. Multicomponent Test Mix- 
tures. C. B. Kincannon and Eart Man 
nine, Ir. Ind. Eng. Chem, 42 (1950), pp 
1386-8 

The authors felt that 
freedom and the 


differences in 
rate ot 
equilib 


the degrees of 
approach to thermal and 
rium could make 
m multicomponent systems appreciably 
different from based on binary 
They therefore studied the effi 
distillation column, using 
from two to six 
Results from all mixtures 
average efficiency value of 
over a load range of 800 to 
overhead rate for the 
It was concluded that 
laboratory columns, 
evaluated with systems of like molecular 
are independent of the 
present m the 


phase 
efficiency values based 
those 
systems 
qency of a 
systems contammne 
omponents 
showed an 
50 percent 
3000 mil. per hours 
particular column 
the efficiency of 


weight and type, 
number of components 
test mixture 


Evaluating Petroleum Residua and 
Lubricating Oil Distillates, Adsorption 
Method. Neat W. Fursy. Analytical 
Chem., 22 (1950), pp. 876-81 

The object of the work reported was 
to develop a laboratory method for 
establishing the viscosity index-vield re 
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lubricating oi! from resid 
lubricating oi! distillates, 
properties of 
trom 


lationship for 
ial otls 
and te 


he oil and 


and 
learn some of the 
wax that can be mace 
stocks. Requirements 


quantity of 


were 
hould 
/ 


ny given 
that a small sampic s 


used, and that the analysis shouk 


short tome 


procedure 


x completed in a relatively 


reasonable cost The 
fractionation f 


and a 
mploys adsorption 
10)-gram sample. By blending fract 
btained } 


mp 


vet 
w distillate 
Comparison 
Mak 


Analysis of Natural Gas 
of Two Chemical Methods. 
t 22 


In 1 Chew 


Determination of the Water Content 
of Motor Fuels. S | \\ i } ; 
, , ‘ 36 } } 


methods were compared m the labora 
tory, the Dietrich method, using mag 
nesium nitride; Schutz method using 
calcium carbide; and the Fischer method 
ising iodine and sulfur dioxide in pyri 
dine. Of these, the Fischer method gave 
the most consistently accurate results 
and is recommended as the preferential 
p ocedure 


Chromatographic Analysis of Gas Oils 
for Hydrocarbon Types. Examination of 
Techniques. R. |. Crerc, ©. B. Kincan 
won and T. P. Weer, Ix. Analytical Chem 
22 (1950), pp. 864-6 


purpose of the work described 
determination of saturated hy 
aromatics, di 
and tricyclic aromatics 
applied 
limita 
higher 


ons, monocyclic 


was 
with 


procedure 
oils, it can 
materials of 
e chromatograph 
were studied 
oil and a catalytically 
weak 
band 

several bands 
desired rations mt 
and int 


presented it 


using 


The use of a 
lisplace a saturate 


omati 


several aromatics 
detail in tabular 
! bibli 


form and a graphy 


is included 


Interim the Oxidation 


Report of 


Panel of Standardization Sub-committee 


No. 6 ur. Inst 
146-44 


Petrolewm, 36 (1950) 
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Refractive Index as a Function of 
Wave-Length for Sixty API-NBS Hy 
drocarbons. A | \ 


44 


Mass Spectra 


Pure Gas Isotherms 


nme Unless 45 


pre ssure 


much as silica gel at at- 


mospheric 


2,3-Dithiabutane: Low Temperature 
Heat Capacity, Heat of Fusion, Heat of 
Vaporization, Vapor Pressure, Entropy 
and Thermodynamic Functions. D. W 
Scorr, H. L. Finxe, M. E. Gross, G. B 
Gurnee and H. M. Hureman. Jour, Am 
Chem. Soc., 72 (1950), pp. 2424-30 

Ihe organic sulfur compounds are di 
vided into several structural classes and 
it was the purpose to study the therm« 
dynamic properties of members of eacl 
class to determine the effect of structure 
on properties. The simplest member of 
the dialkyl! disulfide class is 2,3-dithiabu 
tane, or dimethyl! disulfide. The heat ca 
pacity of this compound was measured 

the temperature range 13 to 350 
rhe triple point (188.44° K.) and tl 
(2197.1 = 0.1 cal./mol) 


over 


heat of tusion 
were determined. The vapor 
was measured over the temperatur« 
range 0 to 130 and an equation 
to fit the vapor pressure data. The no 


pressur 


is give 


mal boiling 109.75° C; the 
of vaporizatior 9,181 75 cal 
at 208.16" K entropy of the liquid 
is 56.26 O.1 cal./de mole. The e1 


tropy of the ideal gas at atmospher 


pormt ts heat 


mole 


pressure is 80.54 > 0.3 cal 
298.16" K. The 


made | 


deg mole a 
calculations 


function, 


dy1 amc 


were tt Ire energy 


and heat capacity 
} 


heat content. entropy 


by methods 


mechanics 


to 1000° K 


statistica 
selected temperatures up 

Adsorption Equilibrium-Hydrocarbon 
Gas Mixtures. W. K. Lewis, F. R. Guus 
LAND. B. (C HeERTOW und W. P. ¢ 
Ind. kn Chem., 42 (1950). p 1319-26 


Phe possibility 


ADOGAN 


ulsorp 
dle the 
require 
erated « 
mitially 
binary 
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FRESH OUT OF AIR, SIR? 


Call on R-C dual-ability to move air or 
gas in any quantities for industrial uses 


When vou have a job of handling gas or air, in quantities from 
5 efm to 100,000 cfm, Roots-Connersville will do it efficiently 
and economically, With many sizes and types, we can match 
blowers, exhausters and gas pumps closely to the job, to reduce 
firat cost and operating costs, 

R-C. dual-ahbility offers vou the exclusive, dual choice between 
Centrifugal and Rotary Positive designs. You can select single- 
stage or multi-stage units, from our standard lines, with flexibility 
ae to drives and other accessories to meet your needs. 

lo aid in your specifications, our air-and-gas specialists are at 
your service. With nearly a century of experience behind them, 


they can help you solve almost any problem of handling air or gas, 


ROOTS-CONNERSVILLE BLOWER CORPORATION 


W9 Crescent Avenuc, Connersville, Indiana 


Rotary Positive Gas Pump fer 
handling refinery gas. 
Capecity 3,100 cfm. ROTARY 


Type O! Centrifugal Blower 
in off refinery operation. 
Capacity 11,750 cfm 
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years old, but is only starting in Eng 
land in the current year. The basic feed- 
stocks are briefly considered, as well as 
natural gas as a source of chemicals 
Chemicals from the olefins are reviewed, 
including alcohols, ketones, chlorimation 
products and derivatives of allyl chlo 
ride and of ketones. Oxidation of ethyl! 
ene gives rise to glycol by hydrolysis 
of ethylene oxide. Phoduction ot di-tert 
butyl peroxide from isobutane is briefly 


considered 


Cyclic Polyolefins. VI. Preparation of 
Cyclooctatrionss from Cyclooctatetraene. 
Axtuur C. Cope and F. A. Hocnstein 
Jour im. Chem. Sov 72 (1950), pp 
2515-20 

The reaction of cyclooctatetraene with 
two equivalents of sodium in_ liquid 
ammoma, followed by addition of am 
monium chloride, was found to yield a 
mixture of 1,3,6- and 1,3,5-cyclooctatri 
enes. From this mixture the 1,3,6-1somer 
was separated in 94-96 percent purity 
by fractional distillation Treatment ot 
the mixture of isomers with potassium 
t-butoxide resulted in rearrangement ot 
the unconjugated to the conjugated iso 
mer, and this procedure gave a con 
venient synthesis for 1,3,5-cyclooctatri 
ene. 1,3,5-cyclooctatriene was found to 
rearrange on heating to an isomer with 
lower refractive index and a nearly 
identical ultraviolet absorption spectrum 
Three crystalline addition compounds of 
cyclooctatetraene with silver nitrate were 
prepared, and a crystalline addition com 
pound of silver nitrate with 1,3,5-cyclo 
octatriene. These compounds are useful 
as derivatives, and for the purification 
i the hydrocarbons that can be regener 


ated trom them 


Catalytic Hydrogenation of Carbon 
Dioxide to Higher Hydrocarbons. W 
Watker Russect and Guenn H. MILLER 

ur In Chen . 72 1950), pp 
2446-5 

It is known that carbon dioxide cat 

catalytically converted to higher hy 

atmospheric pressure by 

reaction with hydrogen, and that the 
roducts are qualitatively similar to 
those obtained by the Fischer-Tropscl 
synthesis using carbon monoxide The 
authors studied several types of copper 
activated, cobalt catalysts at atmospheri 
al ! ' ‘ ! t ture ange 

175 to Joo” ¢ : ly cor ing n 
alkali pr dl ad 1 tre of hquid 

! arbons ! lIkaline witl 

um carbor hosphate liquids 
duced at alkali 


} 1 
AS A Selec ‘ ! r methane 


lantities 


cataly 








Standard develops peacetime use for atomic energy 


Sale Lake Pipe Line Company (a 
Standard Oil Company of California 
subsidiary) is completing a 566-mile 
pipe line between Salt Lake City 
and Pasco, Washington. The line 
will serve many points with a vari- 
ety of petroleum products. 


Using a Geiger Counter, operators at the destination 
can tell exactly when the radioactive tracer arrives in 
and they can switch the new stream of 
gasoline or oil into the proper tank. The radioactive 


the pipe 


How could these products be kept 
separated...products ranging from 
diesel fuel to high-octane gasoline 
..a8 they follow each other through 
this common carrier line? This 
problem has been solved efficiently 
by using atomic energy. 


This is one of the first commercial 


uses of atomic energy in American 


industry. But it won't be the last. 


Our scientists...and those of other 


companies . 


.. are fast learning how 


to make this great development 
work for peaceful purposes. You'll 
see the results of this knowledge 
soon ...not only in improved meth- 
ods of transportation but in new 


and useful products. 
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Each time a change to a new prod- 
uct is made, very minute amounts 
of radioactive tracer material are 
put into the line... tracer material 
prepared especially for this use in 
the Government atomic pile at Oak 
Ridge, Tennessee. 


tracer is so diluted in each batch of products that only 
the recording made by a Geiger Counter can tell you 
it's there. Its radioactivity will be far less than that of 
a luminous watch dial. 











¥ ye 


——_ 


s 


RWAAWAAWARWANWAWAm 


t] R 
IMPORTANT 


NEWS FOR 
REFINERS 


VU" YO 


SAN BLEND 


MORE NATURAL GASOLINE and BUTANE 


INTO YOUR WINTER MOTOR FUEL 


A.S.T.M. COMMITTEE D-2 (Petroleum Products) HAS 


WATURAL GASOLINE 


RAISED MAXIMUM VAPOR PRESSURE TO 15 Ibs. R.V.P. 


em FOR NORTHERN STATES... 


|so-Pentane 
Hexane 
Heptane 
STA-VOL-ENE 


Approval has been granted refiners marketing in the northern states to increase the 
maximum vapor pressure in their gasoline from 13.5 to 15 Ibs. R.V.P. This action was 
taken by the American Society for Testing Materials Committee D-2 (Petroleum Products 


at its recent annual meeting in Atlantic City, N. J. Revision of its specifications D-439-49T 


by A.S.T.M. Committee provides that the Reid vapor pressure may be raised 1.5 Ibs. 


n the following states 








Colorado Indiona 
Connecticut Kansas 
Delawore Kentucky 
District of Maryland 
slumbia Massachusetts 


Ilinois Missour 


Nebraska 
Nevodo 
New Jersey 
New York 
Ohio 
Oregon 


WARREN PETROLEUM CORPORATION 


Fy te d Mearkete Texca 


TULSA 2, OKLAHOMA CABLE ADDRESSE: 


Crude Oil, Natural Gasoline and Liquefied Petroleum Products 


Pennsylvania 
Rhode Island 
Utoh 
Virginia 
Washington 


West Virginia 
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Pertaining to PETROLEUM REFINING 


Compiled by HEINZ HEINEMANN 


(From the Official Gezette, June 13, 20, 27 and July 4 and 11, 1950) 





POLYMERIZATION AND 
CONVERSION 





U.S.P. Re. 23,241. Process for Recycling 
Catalyst Fines in a Catalyst Conver- 
sion System. C. S$ and A. H 
Schutte to The Lummus Company 

1 f gases or vapors 
suspended finel 
ein the finely 
1 tr 


Reed 


U.S.P. 2,511,480. Polyperoxide Catalysts 
in Ethylene Polymerization. \ ] 
toedel to F. I Pont de Net 

an 
t 600-400 

1000 atmost 

ilyperox 

Ike 


u 


U.S.P. 2,511,652. Apparatus for the Cata 
lytic Conversion of Hydrocarbons 


la Refining 


U.S.P. 2,512,562 


paretes. LW 


U.S.P. 2,512,586. Process and Apparatus 
for Carrying out Exothermic Chemical 
Reactions. I A. Stengel to ¢ 


gas 
ulacture 


Dhe 


Gul} 


Publishing ¢ 


narrow limits of the 
temperature range 


atively 
reaction 


optimum 


U.S.P. 2,512,698. Polymerization of Aro- 
matic Polyfulvenes. RK. B. Thompson 
and H. S. Bloch to Universal Oil 
Products Company 
An aromatic polyfulvene, 

ethyl - p- difulvenc 

mixture with mone is subjected 
to polymerization at a temperature of 

25-300 A resinous material is formed 


as dim 
alone or in 


such 
rbe nzene 
fulvene, 


U.S.P. 2,513,243. 
Cyclic Dimers of 
Leary and J. D 
Oil Development 
\ cyclic 


isoprene 


Polymers from the 
Diolefins. R. F 
Garber to Standard 
( ompany 

butadiene, 
vinyl 


dimer of pipery- 


such as cyclo 
with a catalyst solu 
halide dissolved in 
of 1-3 C atoms. The 
ata tem 
resinous 
nt t OS 


is treated 


alun mum 


xture 1s maintained 
0-190° ¢ until a 
a sottenmeg po 


r } 
mee 


U.S.P. 2,513,244. Process of Polymeriz- 
ing Butadiene-1,3. M. W. Swaney and 
\ H Standard Oil De 
velopment Company 
Butadiene-1,3 


Gleason t 
piperylene is heated 
rature of 130-200° C. until a 
I f the diolefin is con 
> 3 ner. The tempera 
then it sed 20-400° Cn 
absence 


a re 


U.S.P. 2,513,995 
ing ware fe with 


ranular Solids. S. ‘ 


astw Rk. D 


"Granular for Contact- 


suite: 


nling 
. s withi 
times Uhe charge 
the esired temperature 
yntact it! heated grant 
rapidly « led by 


atively cold g¢ 


highly 
hd and is ther 


ranular 


U.S.P. 2,514,203. Vapor Phase Polymeri- 
zation of Butadiene with Sodium. K 
( Eberly 1 Ihe Firestone Tire & 
Rubber ¢ 1 \ 
\ slow polymer 

blended 

ived from alcohol 


erized by the 


zable petroleum bu 
with butadiene de 
The mixture is poly 
phase method in 
sodium as a 
poly butadiene is pre duced 


tadiene is 


vapor 


the presence catalyst 


Plastic 


U.S.P. 2,514,288. Method and Apparatus 
for Carrying out Catalytic Reactions. 


ompar 


E. W. S. Nicholson to 
Development Company 
An apparatus is claimed for carrying 
out catalytic reactions, e.g. the conver 
n of hydrocarbons in the presence of 
divided powdered catalyst. The 
reaction chamber is arranged 
trically in the interior of an 
generation chamber. Both chambers are 
intercomnected by a stripping chamber 
arranged concentrically between then 


U.S.P. 2,514,332. Method of Producing 
Monomeric Olefins. F. \ urphree t 
Standard Oil Development Company 
Isobutylene dimers and trimers are 

selectively depolymerized to form sub 

stantially pure tsobutylene monomer by 
contacting a mixture ot 

and butylene copolymers preheated to a 

temperature of 500-800° F. with a heated 

finely divided fluidized depolymerization 
further treating the 


Standard Oil 


finely 
concen 
outer re 


said polymers 


catalyst and 
tion effluent 


reac 


U.S.P. 2,514,371. Process Employing 
Fluent Solvents. L. Caldwell to 
Houdry Pr cess C« rporation 
In a hydrocarbon conversion pr 

4 part of the fluent solid catalyst passed 

through ; 1 onversion zone in con 

tact w a first hydrocarbon fraction 
to be without pre 
eding eneration to a second conver 

n 201 mtacted with a 

Spent cat 

zone 8 re 


cess 


is supphed 


. raction 
alyst leaving the second 
together with the 


catalyst trom the first 


generated remainder 
f the 


ne. The prt 
employed for 


conversion 
example, be 
racking in the first zone 
a hydrocarbon fraction boiling higher 
an gasoline and for desulfurizing a 
hiquid virgin hydre ira 
nin the se nd ne 


cess ¢ tor 


rmally carbon 


U.S.P. 2,514,497 
Process. |. | 
troleum Company 
Ina pr 


otherwise « 


Chemical Conversion 

nes t Phillips Pe- 
catalytic cracking 
hydrocarbons 
pebbles are con- 
a preheating, 
zone. In 
ntacted with 
them to a 


cess for non 
nverting 
nh gas phase etractory 

iously passed through 
a heatu and a conversion 
I } one, they are « 
} gas to bring 
1650-3200° F. In the con 
hot pebbles are con 
carbons to be converted 
temperature of 1500-3000° F. The 
pebbles is effected by 
effluent from the con 
catalyst poison is in- 
zone to retard or im- 


temperature of 
version zone, the 
tacted with hydr« 
ata 
preheating of the 
a stream of hot 
version zone A 
troduced into this 


55 
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IN THE PETROLEUM FIELD, 


the right answer to every tem- 
perature, pressure and corrosion 
resistance fittings problem is 
W-S Screw End and Socket Weld 
Forged Steel Fittings. 


Basic materials are selected from 
a wide choice of carbon, stainless 
and alloy steels. Designs are care- 
fully Fittings 
drop forged for strength 


engineered are 
pre- 
cision machined for accuracy of 
finish, and instrument inspected 
for perfection of threads, sockets, 
angles and concentricity. Investi- 


gate them today 

Write for Bulletin A3-50 
information 
Alloy Steel 
Bulletin S-1 


For 
and 


tor 


Stainless 


ask 


on 


Fittings, 


SOLD THROUGH LEADING 
DISTRIBUTORS EVERYWHERE 


WATSON-STULLMAN . 


ers and Manufacturers of Forged Steel Fittings, Va 


chs, Pipe Benders Myd 
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pebbles or of 
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hibit catalytic action 


a carbonaceous dep 
U.S.P. 2,514,866. Catalytic Conversion of 
Hydrocarbons. R. 5 ovey to Phil 
lips Petroleum Company 
paraffin 


5 C aton 


erizabl 
it least 
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lly tree of unsatu 


reconstructing, ¢.£ 
with a 
mprising 99-80 percent 


ent TiF, di | 


ns into contact 


0 ssolve« 


pet 
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U.S.P. 2,514,928. Polymerizing Branch- 

Chain Hexadienes. -. T. Bishop and 
R LD. Sullivan t Shell Devel pment 
npany 


aC 


pe lymer 


U.S.P. 2,515,156. Fluidized 
paratus. (. bk. Jahnig an 
Standard Onl Devel pr 


yst Ap- 
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HYDROGENATION, 
DEHYDROGENATION, 
AROMATIZATION 





U.S.P. 2,511,453. Catalyst and Process 
for Carrying Out Hydrogenation Re- 
actions. A. W. Barry to F. L. du Pont 
le Nemours & Company 
Acetylene present u l 


| sma 
4 was mixture ¢ 


ntair 


J ant 


U.S.P. 2,513,022 ture of Hy- 
drogen. ©. |. | 1P. H. John 
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for Efficient 
HEAT 
EXCHANGE 








Pictured above is the new Type 

“E”’ QUINTAIR dir Cooled 

Heat Exchanger, designed, en- I if A 

gineered and manufactured by eee A ways Spec y STEROFIN 
J. F. Pritchard & Co.’s Equip- 
ment Division. Curved Aerofin 
sections (see illustration at right) operating conditions which prevail . . . regardless of 


Regardless of the heat-exchange application — or the 


enable this unit to take maximum . , : , 
the type of atmosphere or liquid, Aerofin will supply 


advantage of winds from any di- ’ , ‘ ‘ 
rection. Especially suited fer en- the design and materials best suited to the job. 


gine and compressor jacket water Aerofin’s unequalled experience, research and manu- 
cooling. - . , *pe.¢ . . 
facturing facilities in the heat-exchange field are your 


assurance of greatest efficiency and longest service life. 


AE ROFIN CorrPorRATION 


410 South Geddes St., SYRACUSE, N. Y. 





NEW YORK + CHICAGO - CLEVELAND + DETROIT + PHILADELPHIA + DALLAS + SAN FRANCISCO + TORQNTO,- MONTREAL 
Aerofin is sold only by manufacturers of nationally advertised fan system opporatus. List ®n request. 
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With Oakite chemical cleaning your maintenance 


staff can now handle this job easily at LOW COST! 


When carbonized oil, sludge, wax, lime-scale, rust, slime and other deposits have com- 
pletely CLOGGED your shell and tube type equipment you are immediately confronted 
with a tough, time-consuming, expensive cleaning job to restore heat transfer. 


Scheduled Cleaning Saves Time and Money 

But there is an easy way you can avoid this situation. DON'T POSTPONE OR DEFER 
CLEANING TOO LONG! Instead, clean your heat exchange equipment on a regular 
periodic basis. Doing this saves time, cuts cleaning cost. Three effective Oakite cleaning 
methods are available to you for this important and continuing maintenance work: (1) 
Circulating method; (2) Tank method; (3) Steam cleaning method. Take advantage of 
specialized Oakite materials and long years of Oakite experience in helping other re- 
fineries set up this maintenance work on a planned schedule of cleaning because heat 
exchangers can then be cleaned FASTER, deposits removed EASIER and down-time 
considerably SHORTENED. 





Oakite Technical Service Is Nationwide 


Since Oakite Technical Service involves no cost or obligation write today and ask us to 
send you our free Booklet describing heat exchanger cleaning and outlining many other 
applications of specialized Oakite materials in the petroleum industry. 


OAKITE PRODUCTS INC., SOB Thames Si, NEW YORK 6, N.Y. 
Techical Service Representatives in Principal Cities of U. S. & Canada 


Freeman” 


This 32-page Booklet based on the successful use of Oakite 
materials and methods in the producing, refining, and 
marketing divisions, describes many different maintenance 
cleaning jobs. Write for your free copy today. 


, , , 
Petroleum Refiner—l ol 
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less than 5 percent by volume of CO 
Hydrogen is recovered therefrom and 
the catalyst is recycled to the first stage 


U.S.P. 2,513,994. Production of Synthe- 
sis Gas. D. D. Davidson to Shell De- 
velopment Company 
In the cyclic production of synthesis 

was by reacting methane with a solid 

reducible metal oxide, such as FesOs, in 
the absence of steam, the reaction which 

s periodically discontinued to reoxidize 

the reduced meta! oxide is effected at a 

emperature of 1850-2300° F. and in the 

presence of an alkali metal oxide 


U.S.P. 2,514,282. Chemical Process for 
the Production of Carbon Monoxide. 
C. H. Holder to Standard Oil De- 
velopment Company 
ie CO useful for the Fischer 
psch synthesis is continuously pro 
uced by charging pure CO, to a flui 
lized mass of a reduced Group VI heavy 
ictal oxide at elevated temperature and 
further treatment of the reaction effluent 
and spent catalyst in a manner claimed 


deta 


U.S.P. 2,514,340. Production of Gases 
Rich in Hydrogen. W. H. Rupp to a 7 
Standard Oil Development Company 


Details are claimed of a process tor 
reasing the value of synthesis tail 


sahtaimed by reacting CO with He | OTOP OL FIRES IN THEIR TRACKS 


increasing the hydrogen content of 


i ABN” Pk si, 


as 


U.S.P. 2,514,546. Production of Cyclo- oe ; " , ate- 
alkylperhydroindan Hydrocarbons. \ Blaw-Knox Fog Nozzles, actuated by rate 


N. Ipateff and H. Pines to Universal of-rise thermostats, don't wait for petroleum 


He es wat Fy er aed fires to get out of hand, These sensitive 
t net Ti sie Aa cena rancher . . . 

chain olefin and a para-di-substituted Deluge Systems, Wet detectors go into action with the speed of 
iromatic hydrocarbon is effected in the Pipe Systems, Dry 


; electricity . . . sending a heavy, quenchin 
of an Acid-acting catalyst. One Pipe Systems, Water » g Yq & 
, 


substituents is a hydrocarbon Spray and Fog Sys- fog to the point of danger and adjacent 


od aa ay emt — tems, Rate-of-Rise areas. Even with low pressure and raw 
ned to the C atom in the aro 4 


ring. The arylindan hydrocarbon Sprinkler Systems, water, the non-clogging fog nozzles blanket 
is hydrogenated, and the re and Carbon Dioxide “hot spots” with a deluge of water that 
loalkylperhydroindan hydro Extinguisher Systems. 
recovered 








either extinguishes or confines flash fires 


to a small area. 





“UTTLE A survey of your fire hazards to determine 
an ae JOEY SPRINKLER” which system will give you the utmost 


REGENERATION protection at the least cost involves no 


~~ tecti 
(/ })) obligation 
U.S.P. 2,512,327. Sulfuric Acid Recov- . 
ery. T” P. Hawes and A. P. Giraitis | BLAW-KNOX SPRINKLER DIVISION 
; . ‘ OF BLAW-KNOX CONSTRUCTION COMPANY 


preparation of ethyl alcohol 829 Beaver Ave., N.S., Pittsburgh 12, Pa. 


rbing ethylene in 100 percent 
1 Offices in Principe! Cities 
liluting the acid extract formed — 


and =distilling the diluted 





pent acid contaming free 
mixed with pure hydr« 


the free carbon by 


acid is rec 


U.S.P. 2,512,608. Synthesis Catalyst. 
I |. Buchmann to Standard Oil De 
pment Company 


carbon synthesis catalyst is 


spraying m 





CEMENT STORAGE BINS kept DRY 
BY LECTRODRYER ON OFFSHORE DRILLING RIG 


The Californie Company's $21 drilling tender. 


@ Because of the extreme dampness over water, extra 
precautions had to be taken to protect the cement 
stored on this drilling tender. Leetrodrver eliminates 
that problem by circulating warm, DRY air through 
each compartment. 

Five cement storage tanks, with a total capacity of 
4077 sacks, are served by the Lectrodrver. 

This is an unusual application few men will have 
need for one like it. But it demonstrates the ability of 


Lectrodrvers and Lectrodrver engineers to handle every 





kind of DR Ying job. [t's evidence that there's no need 
for your engineers to spend time designing special equip- 
ment to DRY air, gases or organic liquids when a 
Lectrodrver has already been built to do it. 

For this help, write Pittsburgh Lectrodryer Corpora- 
tion, 307 32nd Street, Pittsburgh 30, Pennsylvania. 


le Engtand: Birlec, Limited, Tyburn Road. Erding.en, Birmingham. 
in Australia: Gwiec Loumited, 51 Parramatta Road, Glebe, Sydney. 


This Lectrodryer feeds DRY air into the bins 
before and after taking on a load of cement. 


LECTRODRYERS DRY 


s 
wiTH ACTIVATED ALUMINA LECTROD RY ER 


REGISTERED TRADEMARK U S&S. PAT OFF 
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phere, so that a thin coating of the iron 
on the aluminum particles tormed 
This catalyst suffers little attrition dur 


U.S.P. 2,512,653. Process of Preparing 
Cr.O,-Hydrogenating Metal xide 
Catalysts. A. FF. Kapecki to The Gi 
vauden (x rporation 
\ hydrogenation catalyst is obtained 

rming a flowable homogeneous 

re i 1-3 mols of Crk and 1-2 mols 
acetate of Zn, Cu or Cd, or mix 

re t such acetates, and decomposing 
the homogeneous mixture bw heating to 

95-300” ¢ 


U.S.P. 2,515,062. Regeneration of My- 
drocarbon Conversion Catalyst by 
Solvent Washing. KR. f!. Smith to Sin 
clair Refining Company 
Spent hydrocarbon conversion catalyst 

is treed trom deposited heavy hydro 

carbons by repeated washing with an 
gamic solvent ntainmge as a deter 
gent a petroleum sulfonate of Na. P. Ca 


Ba 


U.S.P. 2515,138. Method of Preparing 
a Friedel-Crafts Catalyst. H. G 
Schutze to Standard Oil Development 
Company 
A solution f AlOL, catalyst of uni 
activity is prepared by a process 
aimed m detail The process makes 
it methyl! chloride solvent contami 
witl a small arr unt t insatu 
oxygenated organic compounds “IT'S New —Yet Proved 
ning the AICI,-solutior Gives Accurate, 
Uniform Results 





CRACKING AND REFORMING 





U.S.P. 2,510,994. Hydrocarbon Conver 
sion with the Use of a Precipitated 


and Calcined Beryllium Oxide Cata- . 
lyst. G. A. Mills to Houdry Process | ~ P R 
ocean This PAR] 


Hydrocarbons boiling ab kas 





pac an gh Fam Shean agen. oe FOE. 
cies iis Shanes AS MeVer missing: 
eit oy ~~ al. 


heoilit This business was founded on you better. If you want sound 


ne, are pre SERVICE and we continue to advice and top service on your 

consider SERVICE of the ut- tube cleaning and tube ex- 

U.S.P. 2,511,936. Process of Producing most importance. AIRETOOL _ panding problems, write the 

———_ HW Sccie ar Engineers are constantly alert AITRETOOL Manufacturing 

Carlson, and H. J. Heineman to Stand to new ways in which our Co., 316 S. Center St., Spring- 

wd OF Deve — . ws ne products can be made to serve _ field, Ohio. 
vering, mono-meric 
by crack 


voting e heavy 


purity 


} } 





| range The cyck 


formed in the crack "_ 
eat treated t effect I 0 Ol 
4 


MANUFACTURING COMPANY 


U.S.P. 2,513,253. Apparatus for Han- 
dling Suspensions of Solids in Gases. SPRINGFIELD, OHIO 
G. W. Robinson to Standard Oil De 4 
~ - ot, oe eee f as spparatus BRANCH OFFICES: ri York, Philadelphia, 


handling at igh temperatures a 
finely divided solid catalyst, or the like, | 
suspended in a easiform hydrocarbon 
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Measure and Control 


Temperature Conductivity °F - 


Pressure Per Cent Oxygen" 
ent Combust! 


bles 


Level Per C 


Flow Moti 


with STANDARDIZED 
Electronic 


Instruments 


FEATURES 


1. Sustained accuracy and stability insured by careful 

design and the use of the null balance principle. 

2. Trouble free service insured by sturdy Electronic 

Detector which replaces moving parts and delicate 

instrument suspensions. 

3. Comparison of related factors made easy by contin- 

vous records of as many as four factors on a single chart. 

4. Maintenance simplified by easy access to all parts 

and by exchangeable unit assemblies. 

5. Attractive cortrol panels assured by identical 

styling of all recording instruments. 

6. Panel space saved by installing two controllers 

in one instrument. 

7. Choice of three controls—air, on-off electric, modu- 

lated electronic. 

8. Easy installation—no careful leveling or protection 
Standardized Bailey Electronic Instrument against vibration. 


for indicating, recording and controlling : 
on tnttess ted eee Ask for Bulletin 231 


BAILEY METER COMPANY [Pircvrcewe fan 


€ 
1043 IVANHOE ROAD . ° CLEVELAND 10, OHIO pooner DENSITY 
% OXY TiBLes RATIO 


Comtrols for pP naces4sing a COMBUS 


Petroleum Refiner 
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mediun in the cracking of petro 
leum tractions im t presence of a 
powdered cat t ¥ this apparatus 
reduces the amount of ypback of cata 
lyst emy mto th inlet line and the 
abrasior nd tailur of the mterior 


tI rma! insulats ttl reaction vessel 


U.S.P. 2,513,294. Process for Conducting 
Chemical Reactions. S. C. Eastwood 
and R. D. Drew to Socony-Vacuum 
Chi mpany, Inc 
Details are claimed of a process tor 

rapidly heating vapor phase hydrocar 

othermic reaction tem 
apidly cooling the 

The process is pat 
cracking of hydro 

of a downwardly 
transfer material 





REFINING 





U.S.P. 2,511,206. Process for Producing 

Hydrocarbons R. L. Hasche to Ten 
see Eastman Corporation 

nd propylene are separated 

re containing them and 

1s obtained, for example, by 

dec mposition of hydrocar- 

as propane The acetylene 

ne are simultanec sly re 

xtur b absorbing 


ene 2 the 


U.S.P. 2,511,478. Deasphalting and De- 
waxing Hydrocarbon Mixtures. H. ( 
Myers to Socony-Vacuum Oil Co., Ine 
\ arbon mixture containmg as 


and wax is mixed with 


an 0.75 percent by 

d normally gaseous 
he balance an of 
asphalt is separated 
ained. The ratio of 
liquefied normally 

ns m the deasphalted 
raised to 3:1 to 1:3 for 


ax 


U.S.P. 2,511,711. Process for Separating 
a Mixture of Isomeric myeenee H P 
‘ and x |. Miller to Califorma 


U.S.P. 2,512,040. Method and Apparatus 

for Recovering Hydrocarbons from 

Gaseous Mixtures by Freezing. R. | 

Slobo« The Atlantic Refining C« 

\ was s mixture contamime nor 

ally gase s hydrocarbons is passed in 

t exchange and out of direct contact 

1 itrogen at a temperature 

at at which the gas will 

he hquid nitrogen in turn 

in heat exchange and out 

itact th liquid nitrogen at 

ressure to control its tem 

rmally gaseous hydrocar 

ns can thus be frozen out from non 

densible gases, e.g. from soil gases 

ed m geochemical prospecting for 
leurn deposits 


U.S.P. 2,512,297. Motor Fuel. C. B. Bis 


A conveyor guard of 


WHEELING EXPANDED METAL 


“Material of a thousand uses” 


Wheeling Expanded Metal is a synonym for safety. 


It safeguards people against accidents — makes 
extra strong machine guards, and barriers. 


It safeguards property against intrusion without 
cutting off light and air. Use it for window and 
skylight guards, tool and stock room enclosures, 
partitions, tellers’ cages. 

It’s a safety material underfoot, too—ideal for non- 
slip catwalks, stair treads and floors. 


Expanded from steel sheets, it's “one-piece,” not 
interlaced. Comes in a wide variety of weights and 
sizes. Write for complete data. 


WHEELING CORRUGATING COMPANY 
WHEELING, WEST VIRGINIA 


Atianta Keston . Buftate . Chicago . Columbus 
Oetroit + KensesCity ~- tLouleville - Minneapolis + ew Orisans 
New York + Philadelphia + Richmond «+ St. Louis 
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x henever you see 


furnaces like these 
you can be sure 
they're 

Petro-Chem Iso-Flow* 
design 


More than 052 are in 
satisfactory operation 
throughout the world 
in the petroleum and 
allied industries... 





for all processes and 


for any capacity . iy 
Reg. U.S. Pat. O}f. 


wal CHEM 


IiSO-FLOW FURNACES 


. -. @ ‘ ara 


ELOPMENT CO., INCORPORATED 


niw ee s 


PETRO-CHEM DEV 


Petroleum Ref 
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li and G. A. Savers to EF. L. du Pont 
Nemours & ( 

tor tuel consists essentially of 

ted hydrocarbon aviation fuel, 0.5 
f tetraecthyl lead per gallon of 

on fuel, 0.22-3.6 cc. of ethvlene 

, le per gallon, 0.0014-0.008 pe 
cent by weight of N. N’ -di (secondary 
utyl) -p-phenylene-diamine, and 0.25-3 
s tor each mol of the phenylenedia 
mine additive i certain nitrogenous 
bases, such as is propylene, piperidine, 
r diethylenetriamine. While the p-phen 
ylenediamine additive inhibits eum 
rotor tuel, the ther 


nation in the mx 
additive is effective im 


nitrogen base 


preventing rapid color change upon ex 


sure f the fuel to sunlieht ses : t ‘ elt 5 ; Br : > vert ‘ 
A ge cs) ie Srp 


= — 


Re : ; E 2 ee Se 

U.S.P. 2,512,435. Emulsion. R. G 

Mitchell, H. ¢ Fait, ( I Gilbert, 
and W. David to Shell Development | Lane TANK SUCTION HEATER INSTALLA 
Company The shell is open at the inside end. 
\ stable oil-in-water emulsion can be The oil moves across the heating tubes 

btamed from a mineral concentrate 

nprising 50-80 percent mineral sil and @s it posses through the shell to the 
suction connection outside the tank. 


1-20 percent of a mixture of a) ater 
CONDENSATE OUTLET 


soluble alkali metal salt alkyl sulfat 

a > ae ios «Sp - a wo em In Bulk Oil Terminals and Refineries the world over Paracoil Tank Suc- 

pe of oil-soluble alkali tion Oil Heaters are licking the problem of economically preheating 

sulfonate soluble in heavy viscous oils to permit their withdrawal from storage tanks. They 

are also preheating the lighter of fuel oils to their proper delivery 

U.S.P. 2,513,252. Distillation of Diole- temperatures to avoid the costly volume losses incurred when such oils 
fins. B. Robertson to Standard Oil are sold at low temperatures. 


pate arsenite aie ual WITH PARACOIL TANK SUCTION OIL HEATERS 


_bercent bs @ You Heat Only The Oil That Is ing. Breaking of oil suction line not 
laving sub Being Withdrawn From The Tank. necessary. 


isti tle ry Li ‘ (Thus radiation losses resulting from 
f 98 percent heating entire tank contents are @ All Piping Connections And Gas- 


U.S.P 2,513,669. Motor and Aviation anineted) nats Ae ide The Tank. 


Fuels. W. A. Partridge and H. J. Alty @ Overall Steam Consumption And © U-Tube Design P. 
el ete ’ ign Permits Free Ex- 
entities . Saale ‘ ae Costs Are Held To A pansion And Contraction Of 
meray Tube Bundle. Either high or low 
@ Heater Tube Bundle Can Be With- pressure steam can be used as the 
drawn For Inspection And Clean- heating medium. 


U.S.P. 2,513,767. Gaseous Mixture. 
\ White, Detroit, Mict 





Prompt Shipments! 


U.S.P. 2,513,768. Gaseous Fuel. Ss H 


WW Write for Descrip 


SPEED UP DELIVERIES AND CUT OIL VOLUME LOSSES tive Literature 
WITH PARACOIL TANK SUCTION HEATERS 


In addition to the Paracoil Tank Suction Heaters, we also design and fabricate 

Line Type Discharge Heaters of any capacity. Illustrated is a Paracoil Straight 

, . Tube Type Fuel Oil Heater for bulk station service—capacity 2,000 gallons 
U.S.P. 2,513,769-70. Gas < 

Whit sapmaeadeinns on dies per minute, No. 6 oil, 100°F to 160°F, steam at 15 psig. Weight 12 tons. 


rding to bot these patents, whicl 


sely related to U.S.P. 2,513,767-8, 
ae ee ENGINEERING 
eum ether are employed. According to 
513,709, 5-9 pounds of propane and | . 
nd of the petroleum ether are en 
ed for every 100-600 cubic feet at Pp RATI N 


Fk. and atmospheric pressure of the 
was. USP. 2513770 differs from | 1060 East Grand Street, ELIZABETH 4, NEW JERSEY 


915,709 in that a mixture of petroleum | 30 Rockefeller Plaza, NEW YORK 20, N.Y. 
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to 40 80 Of 

ree Chat FLOW 
Plow character tistics of the Hanevwedl 
Mila Hand Contrel Valee far 
eear prass (home of seentional designe 

favorable comparison to 

such diaphragm operated 
os the Hoenevwell 


woes 
Laroest 
ORGANIZATION 
}8 ADVANCED 
INSTRUMENTATION 
ANO GONTROL 


y 
ry * 
Dun Honeywell Hi-Lift Hand Control Valve is ideal for use where 
automatic regulation is not necessary or advisable. Designed to afford 
micrometer adjustment of flow, it contains an indicating scale to show 
percentage of stem travel to 1° and an inner valve capable of responding 
to such close correction. Inset illustration shows the simple and easy-to-read 
scale and the curve at left portrays the superior flow characteristics of the 
Hi-Lift over conventional valve designs. 


The Honeywell Hi-Lift is available with v-port or parabolic discs... in 
sizes from 44” to 12"... straight through or angle... for pressures up to 
600 Ibs... . with body of Bronze, High-Tensile Iron or Cast Steel... and 
with Bronze or Stainless Steel trim. Available, too, with electric motor for 
remote control applications. 

Call in your local Honeywell engineer for detailed information about the 
Hi-Lift and such other Honeywell Process Control Specialties as: Transfer 
Valves, Liquid Level Devices, Cylindrical Plug Valves and the Honeywell 
Space-Saving Bypass. W rite, today, for a copy of Bulletin #242-1! 
Minveapous-Honervwett Recutator Co., Industrial Division, 1907 
Windrim Avenue, Philadelphia 44, Pa. Offices in more than 80 principal 
cities of the United States, Canada and throughout the world. 


Honeywell 


VALVE PRODUCTS 


Petroleum Refiner—V ol. 29, No. 9 
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ether and of ethyl ether is employed 


U.S.P. 2,514,018. Fuel Compositions. A 
Wachter and N. Stillman to Shell De- 
velopment Company 
The additive described in U.S.P 

2,514,017 for lubricants is here employed 

in a leaded gasoline fuel for spark igni- 

tion internal combusion engines to ob- 
tain a corresponding effect; 0.01-0.3 
percent by weight of the additive are 


ised 


U.S.P. 2,514,294. Distillation of C,-C, 
Hydrocarbon Mixtures. W. H. Rupp 
to Standard Oil Development Com 
pany 
Details are claimed for the fractiona 

tion of a mixture of saturated and un- 
aturated hydrocarbons containing diole- 

fins and having 1-6 C atoms in the 


} 
morecuit 


U.S.P. 2,514,399. Process for Resolving 
Emulsions. W. H. Kirkpatrick and D 

L.. Wilson to Visco Products Company 
An oil-in-water petroleum emulsion 1s 
resolved by the action of a water dis 
persable product obtained by the reac 
tion of a polyalkylene glycol and a de 
tergent forming acid or its ester with at 
east 8 C atoms in an aliphatic carbon 
ith the elunmation of water at 
nperatures of 150-210° ¢ A ratio of 

t 1 mol. of acid per mol. of glycol 

ved in this reaction, but less 
heoretically required i com 


cat ' 


U.S.P. 2,514,580. Separation of Hydro- 
carbons. A. |! Hirschler to Sun Oil 
hydrocarbons of the 

ration 1s treated tor 
a granular adsorbent, 

activated carbor 

added third hydr« 

re than ne double 

han the starting hy 

ive ad s« rbalulity 

ne i wu latte is mcreased by the 


additive 


U.S.P. 2,515,006. Modified Acid for Ter- 
tiary Olefin Extraction. 8. E. Hudsor 


j SMandard Onl Develoy 


ment 
are selectively ab 
arbon mixtures als 
ns by contacting 
aqueous solution 
rgamic sulfome acid 
acid) and a 


H.SO,) im spe 


(¢ 
e } 


U.S.P. 2,515,126. Process for Extracting 
Liquid Hydrocarbons from Solids and 
Apparatus Therefor. J]. P. Labour t 
The Gasoline Research Industrial & 

mpany, Inc., Panama 
s clammed for extract 
varbons dispersed in 
The apparatus makes it 
ver liquid hydrocarbons 
been dispersed in an aqueous 
id and subsequently congealed to 


lid mass by reducing the size 


a> 
this mass by shredding. The opera 
effects the separation of the solid 


material and the hydrocarbons 


U.S.P. 2,515,134. Separation of Butadiene 
from Hydrocarbon Gases with Cu- 


MORE HEAT 


. 


4, ANCHOR B-5 
lou pressure 


GAS BURNER 


ire brick are placed in an upright position on the B-5 burner. This 
advanced design provides greater radiction surface to increase the 
heating efficiency of your fuel. The STAINLESS STEEL gas port produces 
efficient, safe, quiet atmospheric conversions and POSITIVELY ELIMINATES 
A FLASH-BACK IN THE VENTURA ON LOW PRESSURE GAS. Air-cooled 
heads assure longer life, lower maintenance. 


We will gladly quote prices and specifications on the B-5 for low 
pressure gas for all types of steel fire boxes and sectional boilers. Please 
furnish the following information: 


. Make, Type, serial number of boiler. 

. Total load boiler will have at maximum: rating. 

. Width of firebox between water legs. 

. Length of firebox available. 

. Average gas pressure available on header with estimated 
drop through valves and fittings to burner manifold. 

. Gravity and B.T.U. of gas to be used. 
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Expansion Joint of the Month 


UNIVERSAL EXPANSION JOINT 


Zallea Stainless Steel Universal Expansion 


Joints, capable of absorbing combined 


ixial and lateral movements in high 


temperature lines, have wide application 


in refineries, chemical, public utility and 


other industria! plants where it ts difheuls 


to anchor the piping and isol the ax 


movement of the line from the 


The Universal Jooirnt absorb 


mentin all planes simultancousls 


{ 


the number of anchors required 


aleo reduces the loads « the suppor 
Strrapobaly us thre ecuon 


Zallea 


Stainless Steel Unive ! LApansion J 


steel work 


today’s complex piping. Each 


Ss Spee iheally designed to li 


ments of cach individua tipple ate 
Send us your problem stating the amount 
ol axial and steta mw u it 

| ited, the maxinun essu md tem 
volves 


perature to be encountere Lhisi 


\nd . 


Designed to 


Meet a Need 





HE Zallea Stainless Stee! Universal 
Expansion Joint was designed to meet 
the need for a medium capable of absorb- 
ing movement in high temperature lines 
axially, laterally, angu- 
larly, or anv combination of these. Ilus- 


m any direction 


trated here are the many wavs in which 
this versatile joint may function. In each 
shows the original 


case, the rectangle 


position ol the eX pansion joint 


CASE 1 — Axial Movement Only 

A Universal Expansion Joint is usually 
not required unless this axial movement 
lateral or angular 


is combined with 


movement. However, it may be used for 
axial movement only where the traverse 
8 Such a8 to require more than one point 
and it is not possible to install an anchor 
betw ec the two joints. In such cases 
the tie rods take the place of an inter- 


mediate anchor 


CASE 2 — Lateral Movement Only 
The corrugated element on one end 
closes on one side and opens on the other 
ve a sheht angular deflection 

orrugated element on the other end 
similarly detlected in the opposite 
Lhe longer the section of pipe 


the two corrugated elements 





the greater the lateral deflection. Notice 
that the flanges remain parallel indicat- 
there is no bending in the 
Here the tie rods take the 


ing that 
adjacent pipe 
place of pipe anchors 


CASE 3—Axial and Lateral Movement 

This is a combination of the movements 
illustrated in Cases 1 and 2, the most 
frequent application for Zallea Stainless 


Steel Universal Expansion Joints, 


CASE 4—Axial Movement and Angular 
Rotation 
axial movement combines with 


Here 
angular rotation. Notice that flanges do 


not remain parallel, indicating that the 
pipe attached to the left end of the joint 
must bend, or that there is another joint 
at the other end of this pipe to com- 


Axial 


cement may also be come- 


perisa te lor the angular rotation 
and lateral mov 
bined with angular rotation 

The limit rods shown in all cases are an 
essential part of the Zallea Stainless Steel 
Joint 
two ol the tour rods 


Universal Expansion They are 


designed so that any 
will withstand the full line pressure in the 
event of failure of the anchors on the 
piping. They also distribute the 


movement equally between the two 


corrugated clements 
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= BUELL GOES TO THE TOP’ 
prous Chloride. F. V. M phree | 


Star ard Chil Development ( 


\ t $ process is claimed 


yon mixture * 
as ele ca 


taclreme 


U.S.P. 2,515,140. Selective Solvent Sep- 
aration of Unsaturated Hydrocarbons 
1) 


al > i ‘ pirnetr 


U.S.P. 2,515,141. Regeneration 
tic Solutions. | Stry ‘ 


\ 


U.S.P. 2,515,155. Apparatus for t 
ing Solids from Gases. |. ©. } ‘ 





DESULFURIZATION 





U.S.P. 2,511,251. Removing Sulf: 
pounds. ( I Fea t 





l 


ln fluid or thermofor catalytic 
cracking Buell recovery systems have demon- 


U.S.P. 2,512,570. Desulfurization of Hy strated continuous high-efficiency perform. 
jrocarbon Oils. A. F. Sart She 


ance in all the major refineries. Design infor- 


~ ar 


mation is available on the latest multi-stage 
collectors. Buell Engineering Company, 70 
Pine Street, Suite 5070, New York 5, N. Y. 


Engineered Efficiency in 


DUST COLLECTION 


Sulfur and its Compounds from Non- | gaurseryming IM UNITED STATES AND CANADA FOR SHIPMENT THROUGHOUT NORTH AND SOUTH AMERICA 


U.S.P. 2,514,997. Method for Removing 
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Complete Stocks...as handy as your phone... ALUMINUM e BRASS « COPPER 
MONEL* « WNICKEL* « STEEL « STAINLESS STEEL 


Sheets e Tubes e Plates e Bars e Fittings e Fastenings 


Order from your nearby warchouse 


ST. LOUIS 15, MISSOURI 5206 Brown Ave... .GOodfellow 1234 
HOUSTON 3, TEXAS CEntral 8881 
TULSA 3, OKLAHOMA 

NEW ORLEANS 12, LOUISIANA 

DALLAS 9, TEXAS 

DENVER 2, COLORADO 

KANSAS CITY 16, MISSOURI 1300 Burlington 


*Not warehoused in Kansas City or St. Lovis. 
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Patents 





aromatic Hydrocarbon Fractions. ( 

M. Floyd to Standard Oil Develop 

ment Company 

A non-aromatic hydrocarbon fraction 
containing sulfur and/or its compounds 
is contacted with a poly-olefin glycol 
having a mol. wt. of 400-4000, e.g. poly- 
ethylene glycol, under conditions to 
form a raffinate and an extract phase 
Substantially sulfur-free hydrocarbons 
are recovered from the raffinate 


U.S.P. 2,515,131. Process for the Re- 
generation of Desulfurizing Catalyst. 
C. Mack to Standard Oil Development 
Company 
Mercaptans and organic sulfides are 
removed from petroleum oils boiling im 
the gasoline range by contact with baux 
ite containing iron oxide as an impurity 
at a temperature of 600-900° F. The 
spent bauxite is burnt with oxygen-con 
taining gas at a temperature of 1000- 
1400° F. and then treated with ammonia 


r complete regeneration 





HEAVY OILS AND WAXES 


U.S.P. 2,511,250. Stabilized Extreme 
Pressure Lubricants. J. S. Fawcett to 
Gulf Research & Development Com 
pany ial 
Lubricating oi! is compounded with 


chlorinated hydrocarbon and a small 
umount of the triethanolamine salt of 


the oil soluble petroleum sulfonic acids | 
The chlorinated hydrocarbon imparts 
extreme pressure characteristics t t ° 
ubric while the second additive in 





ant 
hibits the corrosive properties of th 
first named additive Add years w the useful life of tanks, pipes, 
derricks, fences, buildings, roofs and other metal 
U.S.P. 2,511,630. Liquid Hydrocarbon properties by protecting them with RUST-OLEUM. 
Lubricant, and Additive Therefor, and It's a tough, pliable, long-lasting coating that seals 
a Process of Making the Additive. metal against the ravages of rain, dampness, salty 
M. B. Goren and D. E. Adelson t air, weathering and many destructive elements 
Shell Development Company that attack your plant twenty-four hours a day. 
Lubricating liquid hydrocarbon con Originally developed to combat the most dam- 
tains a mit amount of a neutralized aging rusting conditions, RUST-OLEUM is widely 
P and 5 cont 1 reaction product used by petroleum plants from coast to coast. It 
btained by re a phosphorus sul has proved its capacity to meet every need of the 
fide with an unsaturated clic ketone industry for dependable, long-lasting anti-rust pro- 
raction hav least 12 © atoms and tection 
ther spec aracteristics. The add RUST-OLEUM can be applied without exten- 
tive stabilizes the lubricant against de sive preparation even over surfaces that are 
terioration and improves its anti-wea already rusted. RUST-OLEUM spreads evenly . . . 
roperties free of brush marks and dries to a firm, elastic, 
P a rust-resistant film 
U.S.P. 2,511,731. Extreme Pressure Lu- The time and labor saved in applying RUST- 
bricants. G. M. McNulty and F. B OLEUM mean substantial savings to you in main- 
Cyphers to Standard Oil Development tenance costs. Yet RUST-OLEUM costs no more 
Compa”ty -s ns than most quality materials. 
M4 yarn Se ce 4 ae ad Ps « Hy a RUST-OLEUM is decorative, too! It's available 
- eee ~- : - in a large selection of colors including white and 
on we me ng ee teen emote aluminum 
hlorinated wax and a dialkyl dithi RUST-OLEUM is stocked and sold by lead 
sphoric acid alkali salt with 1-6 ( ing industrial distributors in all principal 
ms in each alkyl group. The additive cities in the United States amd Canada, If 
you have a trouble-some rust problem, write 
for your copy of our catalog which contains 
full information and recommendations for 
U.S.P. 2,511,744-50. Antioxidants for use. 
Mineral Oil Lubricants and Composi- 
tions Containing the Same. H. G 
Smith lr. L. Cantrell, and J. G. Peters . 
to Gulf Oil Corporation RUST-OLEUM CORPORATION 
4 mineral lubricating ol contaims a 
nunor amount i an xidation inhibiting 


additive. This additive is a non-resinous 2553 Oakton Street Evanston, Itinois 


mdensation product of N-dimethylami 





stained under specific con 


mparts extreme pressure characteristics 


the lubricant 
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DEAN BROTHERS PUMPS /NC. 
Type R2R Centrifugal Process Pumps line and formaldehyde with _xylidine, 


S.P 1,744), or with diphenyla 
mine (U.S.P. 2,511,745), or with N-amy 
lamiline (U.S.P. 2,511,746), or witl 
N-diethyltoluidine (U.S.P. 2,511,749), or 
vith N-diethylaniline (U.S.P. 2,511, 
750), or a corresponding condensatiot 
product of N-dimethylaniline and tor 
naldehyde, only (U.S.P 2,511,747), or 
such a condensation product f an 
N-diethyltoluidine and formaldehyde 
mly (U.S.P. 2,511,748) 


U.S.P. Re. 23,243. Lubricating Grease 
Composition. A. A. Bondi to Shel 
Development Company 
\ mechanically stable, thermally re 

versible, non-bleeding lubricating grease 

comprises a major amount ot a lubricat 

25 percent of a soap de 

rived from a mixture of a hydroxy fatty 


ing oil and 5 


acid and a hydrogenated tatty acid 
These sapon fable materials shall eac!l 
have at least 6 C atoms. Sodium an 


No. 01580 8 lithium soaps are preferred 


TYPE AR | meen | ve 

: U.S.P. 2,512,359. Lubricant Compositions 
———————— Containing Beryllium Carboxylates. 
J I MeGrowan to The Atlantic Re 
fining Company 
DISASSEMBLY: The Type R2R process OPERATING RANGE: Type K2R, Heavy A hydrocarbon lubricating oil cor 
pumpe can be disasvembied without dis duty process pumps are available in 
onnecting the suction and discharge pip eighteen different sizes, enabling our engti- . 
ng. By firet removing the spacer from the neers to furnish unite specially designed Beryllium salt of a carboxylic acid with 
pacer type coupling, and wunbolting the and constructed for the particular work 6-18 C atoms. such as stearic acid. The 
asing rom the radie the entire radle to be performed 
and wmplete rotating element can be re Capacities: 60 to 2000 Gallons per minute 
soved without distur ge the suction and Heads: Up to 4007. Speeds: 900 RPM to oil upon use in internal combustior 





eas Pump 


tains a relatively small amount of a 


additive improves the detergency of the 


® 4000 RPM engines 


BUILDERS OF OUTSTANDING PUMPS U.S.P. 2,512,444-5. Antioxidants for Min- 
SINCE 1809 eral Oil Lubricants and Compositions 
Containing the Same. H. G. Smit! 
CENTRIFUGAL and RECIPROCATING PUMPS I l Cantrell. and | G Peters t 
Gult Oil Corporation 
A mineral lubricating oil contains a 
minor amount of a non-resinous cor 
densation product methyl! ether of amy! 
3510 phenol with N-dimethylaniline and fo 
Horizontal, Single Style, Double maldehvde According to U.S.P. 2.512. 


Acting, Piston Type, Close Clear - 

ince Pump. Designed to handle 445 phenyl salicylate is employed tn 
olatile liquids rhe *f the amviphenol compound nu 

upled Centrifugal Pum, . phe | 

{ rmation of the condensation prod 

bf ’ ‘ The additive inhibits oxidative ce 

oration of the l 


U.S.P. 2,512,784. Lubricant. |). b. Ade! 
3833 son to Shell Development Company 


A mineral lubricating oil contains 





Horizontal, Duplex, Double Acting minor amount of a stable, non-corrosive 

Side Pot, Piston Type, Of! Bath rganic reaction product obtained by re 
ee acting NH,HS-H,S with an oxyge 

containing organic compound until 4-26.4 

percent sulfur enters the reaction pro« 

uct The additive stabilizes the 

' 


against deterioration and improves tts 


anti-wear properties 


U.S.P. 2,513,061-3. Antioxidants for Min- 
Bearing t . a Pt eral Oil Lubricants and Compositions 
ca! Pump ear ' le Pot Containing the Same. H. G Smit! 
l ] Cantrell, and |] ter 
Gulf Onl ¢ ration 


} 
te ESTARLISHED (869 A mineral lubricating 
:S thie r ari nt ! i t ! 


} DEAN BROTHERS PUMPS /NC. { sation, of benzaldehyde, N-d 
(INDIANAPOLIS /NO. “sy é Seaulibdielie eomte cemtaast te Oe 


327 W Tew §r aminobs Idehyd ( SP. 2.513.062 
or by ld j (U.S } 
Branch Offices: NEW YORK, N. Y., HOUSTON, TEXAS 2,513,063). Oxidative deterioration of th 


tives 


lensation | luct of benz 


Representatives in Principal Cities 
U.S.P. 2,513,600. Lubricant Composi- 
tions Containing Organic Oxidized 











Petr 








Patents 





and Sulfurized Esters. H. G. Smit! 

r. J Cantrell and J. G. Peters t 

Gulf Oil Corporation 

\ mineral lubricating il contams a 
minor amount of an ester of a mon 
yvdric alcohol and an oxidized sulfur 
zed tatty acid derived trom an 
saturated fatty | having an tod 
umber above 70. The ester shall con 
tam at least percent f combined 
sulfur iditive confers improved 


ressure carryit roperties on the oil 


2,513,680. Lime Base Grease. 
Fk. Sel and FE. | Armstrong t 


ny-Vacuum Oil Company, Ine 


U.S 
| 


\ lime base grease is composed of 

bricating il, lume s aps of tatty acids, 

tion of a calcium salt of 

vlic tatt acid with not 
atoms, and a small pr 

lime salt of pl 
these tw 

rature stability exces 

the grease andl t second 
iwe stability theret 


U.S.P. 2,514,017. Lubricant. A. Wacht« 
ind N. Stillman to Shell Development 
Compan 

ntains 


a compound 


ye ( von radicals witl 

»20 C atoms. Examples of 
e are dnsopropyl and dicyck 
mine and N-nitrodiphenvla 

chamber deposits t 

are elimi 


U.S.P. 2,514,286. Lubricating Grease and 
Method of Preparing the Same. A. | 
Morwa t Standard Ohl Development 

par 
| and lower fatty 

im mineral il from 

molar prop i 

and at least motar 

acids and alkah 
eat to at least 
\ tne disper 


miner 


U.S.P. 2,514,311. Process of Manufac 
turing an Aluminum Base Grease. 
\ I Calkins k Darley and \ 


erbowe Ss lard Chl Develoy 


U.S.P. 2,514,330. Mixed Base Lubricat 
ing Greas \. J. Morway and R 


O’Ha an to Standard Oil Develoy 


now BLIND RIGID nes 
in the COST-CUTTING 


=| HAMER 


ont minute 


aT hand wheel 
ru’) gperated way 


When Hamer Line Blind Valves were 
introduced years ago, the old expensive 
and hazardous way of blinding pipe lines 
with a s cle bolted between com- 

nion flanges became obsolete. The 
Fiemer family of positive, one-man oper- 
ated line blinding units has now grown 
until there is 4 Hamer Line Blind Valve 
for every a pr oye FOR BLIND- 
ING RIGID LINES where no endwise 
movement is possible. 

The new “RIGID” Line Blind Valve 
solves the problem of blinding inflexible 
lines in refineries, process plants, tankers 
and other ships... wherever rigid pipin 
installations must be opened and closed. 
It’s speedy and cost-cutting —one man can 
reverse the plate in one minute. It's safe 
—enclosed plate slot prevents spilling 
line fluid. It’s positive — there's nothing 
like a solid plate for a permanent, leak- 
proof shut-off. 


—— 


Positive shut-off without pipe line movement! 


f Actuated by the hand wheel, a smooth-turning 
ball bearing mounted ring og? moves the slidin 
internal sleeve in a straight line to clamp an 

' release the plate, eliminating the need for spread- 
ing the line. “RIGID” Line Blind Valves conform 

to A. S. A. Standards for face-to-face dimensions 

: of steel wedge gate valves. In planning new lay- 

i outs, or aedseching existing installations, use a 
gate valve for blocking but specify Hamer 
“RIGID” Line Blind Valves at every point where 
quick, one-man operated, POSITIVE SHUT-OFF 
will be required. 


LEFT “RIGID” 
LINE BLIND VALVE 


RIGHT —SPOOL-TYPE 
LINE BLIND VALVE 


SPEED, ECONOMY, SAFETY IN 
BLINDING FLEXIBLE LINES! 


There are Hamer Line Blind Valves for every blinding 
application. All models feature cost-cutting “one-man, 
one-minute _ opeesnian, positive shut-off, and long service 
life. Write for full information 


HWivetrated below ere: | — Spool-Type, side hand wheel. 2 — 
Spoe!-Type, upright hend wheel To “Tee” ond “Eli* Type 
4— Economy 3-Bolt Type. 


0H f SEND FOR CATALOG 
mo si. 
: | ——- 
Te), 2 On0), 4 | +<— 
‘ AM t 4 Non-Stick PLUG VALVES 


=v 
OIL TOOL COMPANY 


2919 GARDENIA AVENUE LONG 
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ACCURATE PIPE CUTS 





“Anybody does better work 
with better tools—If they come 
any better than RIGID I've 


never seen 'em.”’ 





RIGID Cutters roll right through 
all kinds of pipe and conduit 


@ It’s really a cinch to cut pipe extra fast with the popular ef- 
ficiency-balanced rtmmip cutter. Thin heat-treated tool-steel 
blade leaves practically no burr. Every cutter factory-tested to 
make sure it tracks perfectly. Your choice of five sizes to 6” 
pipe; four-wheel cutters to 4.” Choose the favorite of men who 


know fine tools —buy rttaaip cutters at your Supply House. 


WORK-SAVER PIPE TOOLS 
THE RIDGE TOOL CO. * ELYRIA, OHIO 





Patents 





ment Company 

Mineral base lubricating oil of a vis 
cosity index of at least 80 is compounded 
with a mixed Na-Ba soap of fatty acids 
having an average of less than 18 ( 
atoms. The molar ratio of Na soap to 
Ba soap shall be between 1:1 and 30:1 
A slight excess of fatty acid is contaimed 
in the anti-friction bearing lubricating 


grease formed 


U.S.P. 2,514,331. Stabilized Lubricating 
Grease. A. J]. Morway to Standard 
Oil Development Company 
A solid grease type lubricating com 

position consists ot a mineral base 
lubricating oil, 0.2-15 percent by weight 
of finely divided silica of a certain aver 
age particle size, and 2.8-40 percent of 
alkaline earth metal soap. The grease 
is water resistant 


U.S.P. 2,514,625. Lubricating Oil Com- 
position. T. |. Clausen and J. T. Ruth 
erford to California Research Corpora 
tion 
An oxidizable mineral lubricating oil 

contains a small amount of a condensa 
tion product obtained by heating sulfur 
or selenium with a dialky! sulfide con 
taining at least 14 C atoms. The addi 
tive inhibits oxidative deterioration of 
the lubricant 


U.S.P. 2,514,979. Wax Composition Con- 
taining Propylene-Butadiene Polymer. 
W. R. Turner and R. G. Heiligmann 
to The Atlantic Refining Company 
A hydrocarbon wax contains 5-50 per 

cent of a polymer of specific characteris 

tics obtained from a propylene-butadiene 


mixture 


U.S.P. 2,515,015. Lubricating Oil Com- 
position Containing Pour Point De- 
pressant. F. Lieber and EF. P. Cashman 
to Standard Oil Development Com 
pany 
\ waxy mineral lubricating oil con 

taims a condensation product trom a 

chlorinated aliphatic compound having 

at least 10 C atoms and naphthalene 

»btained under special conditions and 

then reacted with a P and halogen 

containing compound of certain type 
ew. P Cls The additive has a pour 


depressing effect 


U.S.P. 2,515,024. Nonfoaming Hydro- 
carbon Oil Compositions. ©. f. Traut 
man to Gulf Research & Development 
Company 
\ hydrocarbon il, eg ibricant 
yntains an organo-silicon-phosphorus 

condensation product im Si ots 

linked to P through an oxygen atom 

The additive is obtained by reacting 

a phosphorus acid compound or its 

alkali-metal salt with a silicon halide 

of which reactants, at least one contains 
an unsubstituted or halogen-substituted 
hydrocarbon radical. The additive which 
is dispersed in the il, decrease the 


foamime tendency of the yl 


U.S.P. 2,515,115. Nonfoaming Composi- 
tions. G. H. B. Davis and J. C. Zim 
mer to Standard Oil Development 
Company 
\ mineral lubricating oil containing 
reanic ester additives tending to cause 

excessive foaming is compounded witl 

0.001-10 percent by weight of an oil 


Petroleum Refiner 








Patents | EN APE STAINLESS 


insoluble highly fluorinated aliphatic hy PRESSURE VESSEL ACCESSORIES 


drocarbon with 5-50 C atoms and con- 
taining 60-80 percent F. The additive 
inhibits foaming of the composition | Designers and fabricators 


U.S.P. 2,513,129. Lubricant Composition. of tanks, papesure vescols 
I Lieber and A. F. Cashman to and similar equipment are 
Standard Oil Development Company making increasing use of 
4 waxy mineral lubricating oil con Lenape accessories and 

tains dissolved therein a Friedel-Crafts : ; 

condensation product of a _ sulfurized rg, Agr pre in Types 
highly chlorinated paraffin wax or kero- | 304,316,347, etc., as well 
as the chrome-irons. 


sene with an aromatic hydrocarbon of 
less than 30 C atoms, such as naphtha TYPE "R” MANWAY 
+ MANDHOLE AND MANHOLE 


lene. This pour depressing condensation 

product shall have an average mol. wt FITTINGS AND COVERS 
of 500-3000 and contain 10-30 percent WELDING NECKS AND 
by weight of chlorine and 2-20 percent WOTZLES 


ot sulfur MANWAY NECKS AND 
U.S.P. 2,515,133. Lubricating Grease. WOTZLES 
A. J. Morway to Standard Oil Devel © SADDLES AND RINGS 
opment Company .s 


\ lubricating grease consists of an 
oily lubricant thickened to grease con- | © PRESS-FORMED SPECIALTIES 
sistency with 3-30 percent of a metal TYPE "R” NOZZLE WITH COVER 
soap of aliphatic fatty material, 0.2-1 Your prints and specifications 
percent of a resinous, oil-soluble conden will be given ovr prompt 
sation product of diisobuty!l phenol and attention. Catalog 9-49 will 








a formaldeinyde reacted with a nitrogen | be sent upon request. 

base, and 0.02-0.5 percent of phenyl LENAPE 

beta-naphthylamine. The lightly colored 

grease is resistant to oxidation and to WYDRABLIC PRESSING 

an ae TORU LULUAGIM LENAPE HYDRAULIC PRESSIMU & funviny vd. 
1 DEPT. 106 WEST CHESTER, PA 
PETROCHEMICALS one man @ oncouers 








U.S.P. 2,511,433. Process of Nitrating 
Kerosine. F. Fiala, Sr., Cleveland 
Details are claimed of a process tor 

nitrating kerosine by treatment with 

HNO, of 40-45° Bé at room tempera NICHOLSON TRAPS 


ture at atmospheric pressure 


versus mn emo, UP STEAM FLOW 50% 
a W a” § 1 


Bishop, Jenton, anc 

I M. Nygaard to Socony-Vacuum 

° 

Oil Company, Inc for Leading Processor 
N-butane or n-pentane is reacted with 

4 nitrating agent, e.g. HNO, at a tem 
perature of 150-250° C. and a pressure 








A striking increase in steam flow from 
above 150 psi. and with a space velocity 2000 to 3000 Ibs. an hour is reported by 
above O11. High yields of the corre a chemical maker who recently replaced a 
sponding secondary mononitroparaffins mechanical trap with Nicholsons. This cut 
are obtained cooking time from 105 to 55 min., a groti 
U.S.P. 2,511,758. Production of Ethyl fying speed-up of 48%. Also widely recom 

Alcohol and Alkylate. W. W. Wein mended for their effective venting of non 


ht *hillip *etr Co ¥ . , 
Lt Phillips Petroleum Pia condensible gases in critical applications 
Ethylene contained in gaseous mix 


tures together with higher aliphati 5 TYPES FOR EVERY PURPOSE—process, 


olefins and etha and hydroget s : pet . 
pees are ak “aa ‘ | alcohol ss F wees heat, power; size '4" to 2”; press. to 225 
of a mineral acid catalyst with ibs. BULLETIN 450. Type AU 
con itant alkylation of an isoparaffin 
by said higher olefins 
U.S.P. 2,511,787. Manufactured of Ace- a” . 


taldehyde. M. Randall, Berkeley, Calit 


Acetaldehyde is produced by a process . 
claimed in detail from acetylene and an Pm 
aqueous catalyst solution e.g. a solutior e 
containing a mercury compound and a1 , 
es HIGH-PRESSURE FLOATS—Steinless, 
U.S.P. 2,511,810. Production of Ethyl monel, plated steel. Welded. All sizes and 
Alcohol and Alkylate. P. M. Arnold shapes; for operating mechanisms and as 
to Phillips Petroleum Company vessels. 2-day delivery. BULLETIN 348. , - ape! 


The process ls patent 1s closely 


es Petar sa airs +S gs gnt W. H. NICHOLSON & CO., 207 Oregon St., Wilkes-Barre, Pa. 


U.S.P. 2,511,818. Photochlorination of = j 
Paraffinic Hydrocarbons. J. A. Spina 


Type A 











September, 1950 1 Gulf Publishing Company Publication 








Sits Aleps Te Ee Hi 


ION EXCHANGE — 


Whether it is a simple greensand 
softener or a large demineralizing 
plant, these three essential steps 
are necessary to produce an ion 
exchange installation which: 


e is easy to operate 


¢ requires low chemical 
regenerating costs 


© yields uniformly 
dependable performance 


Write for the following reprints: 

‘ Opereting experience with Resin Leotites on the 
Mydregen Cycle” 

“Present Practices in the Use of lon Exchangers 
in Water Treatment’ 


“Silica Removel by « Practical lon Exchange Process” 


GRAVER WATER CONDITIONING CO. 


216 West 14th Street, New York 11, New York, U.S.A 


|GRAVER} A orion oF GRAVER TANK & MEG-COLINC ns esc, 











LABORATORY RESEARCH 
Graver chemists and technologists are 
continually evaluating the performance 
of many ion exchangers to determine 
the optimum operating conditions for 
each. As a result of this work the specific 
advantages of more than forty available 
Graver ion exchangers can be effectively 
applied to a wide range of processes. 


PILOT PLANT OPERATION 

Graver development engineers regularly 
conduct tests on small scale pilot units 
operating under simulated plant condi- 
tions. These tests serve to check labo- 
ratory experiments and to work out 
problems in mechanical design. This 
assures dependable operation of the ion 
exchange equipment under actual service. 


COMMERCIAL EXPERIENCE 

A background of thirty years’ successful 
commercial experience is reflected in 
the design of Graver equipment. Graver 
chemical engineers have pioneered the 
commercial application of many new 
ion exchange processes. Dependable serv- 
ice is assured asa result of this experience. 
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Patents 





Hooker Electrochemical Company 
Paraffinic hydrocarbons with 10-16 ¢ 
atoms are chlorinated with production 
4 light colored materials of high sta 
bility and of special characteristics by 
action with gaseous chlorine under 
he influence of actinic light and under 
wliitions claimed m detat 


U.S.P. 2,511,915. Production of Chloro- 
nitro Compounds. ©. M. Himel to 
Phillips Petroleum Company 
Nitry! chloride is gradually added to 

aliphatic olefin wit! at least 3 C 
isobutylene butadiene) 

rate that an excess of olefin 
present, and at a temperature 
+s” Aliphatic chloro 


re »btamned 


U.S.P. 2,511,957. Tetralin Oxidation and 
Recovery of Hydroperoxide from the 
Oxidation Product. |]. | Wicklatz 
wd T. J. Kennedy to Phillips Petro 


lrohizec 
t extrac 


hwe 


U.S.P. 2,512,587. Method of Tempera- 
ture Control in Nitration of Hydro- 
carbons. | ter rcial 


tre 
irated 


U)-460 


U.S.P. 2,512,596. Production of Alkenyl 
Thiophenes. P. M. Arnold to Phillips 
in) 


U.S.P. 2,513,092. Photochemical Prepa- 
ration of Benzene Hexachloride. M 
(,onze t olwav & Cre Brussels 


S.P. 2,513,179. Alcohol Derived From 
“. tre ig ge mw 3 H 


noester 
tion mixture 
s alkaline solution 
1. aleo } f 
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High Pressure Sealing 
lor Light Hydrocarbons 








4h eee 4 
i netlist Beg 8 


mechanical 
Sealing 
al its best... 


Perfect Sealing on pumps pare, these features: It can be 
handling light hydrocarbons is__ installed on your present equip- 
being recorded wherever this ment. . . requires no special 
new custom-built mechanical sleeves or machining . . . no 
seal is being used. DURASEAL added lubrication system 
is needed .. . made of selected 
materials to operate under 
YOUR particular conditions. 


—Type P.S. provides non-lub- 
ricated sealing up to 600 lb 
pressures. Consider, and com- 


[mal Get the facts...Write for Bulletin No. 427PR 
wad or ask for one of our field men to call. 


-DURAMETALLIC | 


P ' 
O10) ° 310). 5- Cer. 
KALAMAZOO MICHIGAN 
ATLANTA = BATON ROUGE LA. + BOSTON + CHICAGO + CLEARWATER FLA. - 
DENVER » FORT WAYNE * HOUSTON = HUNTINGTON, W VA. - KANSAS CITY + LOS ANGELES 


MILWAUKEE + NEWARK + NEW ORLEANS + PITTSBURGH + PORTLAND, ORE. + ST. LOUIS 
SALT LAKE CITY + SAN FRANCISCO + SEATTLE + TULSA + YOUNGSTOWN + MONTREAL 


> 


) 
rm par / mon Lf/ 











FOR COMPLETE SERVICE 
AND DEPENDABILITY 


You can't beat INTERNATIONAL REFINERY 
MIXING EQUIPMENT for the most rapid and 
economical blending of Gasoline, Gasoline 
Ethyl mixing, lubricating and fuel oil blending, 
as well as by-products liming, caustic and 
doctor treating . . . This up-to-date equipment 
is indispensible in cycling operations and pipe 
line work, and for uniformity in charging stock 
—mud mixing —a “natural” for research, 
laboratory and pilot plants. 


Call on INTERNATIONAL’S vast experience for 
assistance in solving your Mixing and Blending 
problems. Our Engineering staff is at your serv- 
ice. Remember, INTERNATIONAL builds and 
gvarantees the equipment you need for the 
best possible results at the lowest possible 
operating cost. Write for catalog and complete 
information on Top Entering, Side Entrance and 
Portable Mixers today. 


INTERNATIONAL 


ENGINEERING, INc. 
DAYTON 1, OHIO 


NEW YORK «+ 15 Park Row + CHICAGO «+ 407 S. Dearborn 
DISTRICT REPRESENTATIVES IN PRINCIPAL CITIES 





Patents 





U.S.P. 2,513,180. Direct Production of 
Aromatic Vinyl Compounds and Ther- 
moplastic Resins. W. E. Kemp t 
Dominion Tar & Chemical Company, 
Ltd 
A methyl benzene containing not 

more than three methyl groups is re 

acted in the liquid phase with acetylene 

in the presence of HF promoted by a 

mercury fluoride. Vinyl substituted aro 

matic compounds and their polymers 
are formed 


U.S.P. 2,514,291. Production of Second- 
ary Butyl Alcohol. J. A. Patterson to 
Standard Oil Development Company 
Details are claimed of a process for 

producing sec. butyl alcohol from a 

hydrocarbon mixture containing butanes 

and 10-50 percent by vol. of n-butenes 

essentially tree of isobutylene. The mix 

ture is first subjected to extractive dis 

tillation in the presence of aqueous ace 
tone, and a fraction thus obtained whict 
contains 80-90 percent by vol. of n-bu 
tenes is contacted with 70-93 percent 
H.SO, 


U.S.P. 2,514,533. Diels-Alder Condensa- 
tion Products of Certain Polyolefinic, 
Cyclic Hydrocarbon Fractions. H. S 
Bloch to Universal Oil Products Com 
pany 
A surface active agent comprises a 

water soluble salt of an adduct of a 

mono- or dibasic acid compound con 

taining the reactive group —CH=—C"—( 
0 and a polyolefinic, cyclic hydrocar 

bon fraction boiling between 150-450° C., 

having an average mol. wt. of 200-400 

an average number of olefinic bonds of 

2 5-4 of which 40-70 percent are conju 

gated, and other specific characteristics 


. 


U.S.P. 2,514,733. Sulfonation Method. M 
}. Vold and R. W. Mertes to Unio 
(nl Company of California 
Details are claimed of a process for 

the preparation of a concentrate contain 
img a metal sulfonate dissolved in a 
lubricating oil. A petroleum lubricating 
oil traction treated in a specific manner 
is subjected to sulfonation in the pres 
ence of an added volatile hydrocarbon 
diluent 


U.S.P. 2,514,961. Recovery of Aldehydes. 
N. Max to Shell Development Com 
pany 
Aldehydes with 6-10 ( atoms are re 

covered from the crude aldehydic reac 
tion products obtained by the imterac 
tion of CO, H, and an olefin in the pres 
ence of a cobalt catalyst. Details of the 
recovering process are claimed 


U.S.P. 2,514,966. Refining and Concen- 
trating Crude Unsaturated Aldehydes 
by Extractive Distillation. G. |. Pier 
otti, A. E. Handlos and C. M. Reider 
to Shell Development Company 
Alpha beta unsaturated al phatic alde 

hydes with 3-4 C atoms, e.g. acrolein 

are separated from a crude containing 

them and obtained by the oxidatior t 


the corresponding olefins, e.g. propylene 

Details of the separating operation are 

claimed 

U.S.P. 2,514,967. Refining and Concen- 
trating Crude Unsaturated Aldehydes. 
G. J. Pierotti to Shell Development 
(ompany 
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YOUR 


TANKS 


DESERVE THE Best 


@ Oceco Tank Fittings have been demonstrating their 
outstanding advantages—in all parts of the world—and under 
all kinds of conditions. Let the Oceco engineers — help you 
equip your tanks too, for utmost safety and economy. Send 
for the Oceco data sheets. They give complete information 
on sizes, weights, prices, etc. Write today. 


TYPE “E" FLAME ARRESTORS 


can withstand long exposure 
to fire. The “banks” have 
vertical straight through pas 
sages minimizing entrain- 
ment and pressure drop, and 
are “extensible” for easy 


cleaning. 2” w 10” sizes 


GUAGE HATCHES provide 
a gas ught closure for gaug 
ing, sampling and takin 
temperature readings Peda 
wpe hatch opens with « 
materal straight dowaward 
foot movement. Flanged or 
srew mounting. Also clamp 
img cover pe for pressures 
from 2 o2. to 15 Ibs. 


Pleese note 


LIQUID LEVEL INDICATORS 

AND GAUGES — wide 
variety of types for root or 
on the ground readings of 
cone, umbrella, foating, or 
expansion roof and spheroid 
tanks. Pressures ranging 
from 0 to 125 Ibs. per sq. in 


V-108 EMERGENCY PRESSURE 
RELIEF VENTS provide instant 
relief for excessive internal 
pressures, resulting from ex 
posure fires, etc. Purnished 
in 6 se”. 10°, 19%" and 
20%" sizes 


TYPE “BE” VENT UNITS con 
sist of a V-1t5 Vent Valve 
with snuffer, mounted on a 
Type “E” “Extensible” Bank 
Plame Arrestor. 2” to 10” 
sizes. Unsurpassed for 
efficiency and reliability 


WATER DRAW-OFF VALVES 
for drawing water from the 
bottom of storage tanks 
Unique double valve con 
struction permits the valve 
chamber to be drained to 
prevent freezing, and the 
working valve serviced with- 
out emptying tank. 2" x1% 

S” = 2" and 4" x 9” sizes 


Engmeermg ond Soles Representotives in the Principal Cities 





Patents 





2,514,966 and the clamned 
related to that of this 


that of 
process is losely 


patent 


U.S.P. 2,514,968. Purification of Crude 
Acrolein by Rectified Absorption. ( 
L. Duns Shell Development Com 
pany 
rhe object 
that of USI 
tor separatinea 
purity f the 
tail 


this patent is sumilar 
2.514,966-7 The process 
acrolein in a state of higl 
1 an de 


crude 1s ¢ laime 





ISOMERIZATION 





U.S.P. 2,513 103. Isomerization of Hy- 
drocarbons. Hi. | assit t The 
M. W. Kell mmpany 
Paraffiu drocarhe« are is 
by contact ' table cor 
with HF a the 
ar added ! ! | 1 


pres 


raft 
ry 


as 180 





ALKYLATION 





U.S.P. 2,510,937. Alkylation of Aromatic 
Compounds in Liquid Catalyst Solu- 
tions. H. |. Tadema to Shell Develoy 
ment ¢ pany 
Normal ’ liq 

alkvlatabl 

box y lic At 

mixed t 

weight 

perature 


with 


merization | 


U.S.P. 2,514,419 
Process. \\ \ 
Stoops t P 


Phenol 


Schulze 


Alkylation 
I 


pan 

A phe ‘ 
olefin and w ‘ paraffir 
The mixture contacted wit! 
lation cataly suitable 
The react ’ | dl cts are 
at super- } pressur 
presence nediate 
drocarbor 168 SS; 
lower boli ‘ t is separ 
head. Alkylat 


James Tanham Retires 
From Texas Company Post 


lames Tar al vice president *} 
| 


Texas Compa m charac f industria 


and public relations, The 
pany has etired atter beme with th 
company since the er lof World W ar l 


Texas ( ™m 


lanham has served as assistant 
mare 
lent 


president at vice president 
of sales. H lect pres 


m 194) 


Pennzoil Elects Officers 
The Pen Company ha 
t ws I \ A! 
{ ty l’a ‘ ‘ cs lent il | 


H.W 


officers as 


THE JOHNSTON & JENNINGS CO. 


4700 West Division Street . Chicago 51, Illinois 
*« divisionof PETTIBONE MULLIKEN CORPORATION « 


280) 





Give Efficiency 
and Economy 
To Your Equipment 


In any equipment handling liquid and gas 
phase manigee entrainment occurs. York 
Seporators eli tt Higher 
vapor velocities can be used! 


r 





entr 


The better operating performance of York Seporotors 

gives you 

@ improved overhead product quality 

@ Elminetion of product entrainment toss 

@ Increased production through use of greater vapor 
velocitres 

York does not make or sell seporetor vessels! tn all 

cases our Seperotor Elements can be readily installed 

m your present equipment, eliminating the need for 

on additional vessel and piping 


Because of the high percentege of free volume in 
York Seperetors. pressure drop is negligible. Mode 
of any moterial thet con be drown into wire form, in 
any shape or size, one-piece of sectionol, York 
Seperetors cre oveilable at a cost low enough to 
moke insteliction @ procticol money-seving step 
wherever entrained liquid 1s present 


Kes al 


engineers will gladly a 


ther wealth of “now 
solve your entran 
roblem and «mereas 
perating efhoency of vou 
equipment 


67 GLENWOOD PLACE 
EAST ORANGE WN } 


York Separator Uses 
Extended in Refineries 


Recent orders r York Separators re 
a multitude of refinery uses. Originally 
quality of lube 
are now widely 

improve the 


veal 
designed to impr e the 
separ tors 


used m rwcnwny founers tk 


distillates thes« 
quality of gas«nl charging stock to cata 
lytic cracking units 

rk Sepa 
etiecting 


¢ other uses for which Y 
are being purchased are 
separation and giving maximun 
hquid products m gas scrubbers 
solvent free fron asphalt " 
obtaining a 
ube rerun 


é ! ouuemn towers clea 
distillate in vacuum lower 
substantial 


ms; eliminating, 


of 
result a saving 
subsequent treating operati 
operati lifficulties caused by entramment 
' elimimatina 


giving as A 


enerator towers 
ene separators 
naphtha stripping tower 
separat vapor from hquid for 
operatr Dowtherm nier 


haquid if is ’ nr sure drums u 


effecting clea 
separalh 
efticn 

wisurdns 


dry steam in steam dru 


York Solvent Extractor 
Now Used in Refining 


Cessil 


emical pre 


Scheils iti-stage Solvent extra 


sed in petroleum refi 
ibe oil solvent refiung 
caustic treat 
acid treating 
ercaptan and hydr 
wm liquid stocks 
separations u 
mitac 


t-liquuad cx ting operations 


2 Valuable Booklets far 
Better Process Operations 


Solvent 


Extraction 
Booklet No. 12 


equipment de- 

epplications 
plent scale, pilot plant ond 
laboratory information tor 
oll users of solvent extrac 
trom operations 


ENTRAINMENT SEPARATORS 


and MIST 
EXTRACTORS 


Advantages of York 
elements m vecuum 
pipe still towers, strip 
ping towers, gos ob 
sorbers, scrubbers, de 
hydrotors knockout 
drums, evaporators, etc 


Bulletin No. 11 
YOURS FREE 


Contains 
scription 


? GLENWOOD PLACE 
east ORANGE NN ) 


SOLVENT 
EXTRACTION 


The HEART of the 
Most Economical. . 
Most Efficient .. . 
Extraction Process 


SOLVENT EXTRACTO 


Here is practical, economicel highly effic 
equipment tor pertorming all liquid-liquid contoc 
operations 

For present, of proposed, processes on o © 
cial scale, York engineers wil ¢ design and build 
ment of any size trom 6 inch 1.D. to 15 feet | 
process 100 gph or 10,000 bpd in 2, 10. 20 or 
530 s Pilot plent and laboratory columns 
1” to 6” 1D. are standard equipment 

High throughput ceapecity and high effic 
without limit te the number of steges, low # 
height, low mointenence cost and low initio! cost 
feetures which no other equipment for 
similar operations con claim. Seperating effic 
in tect, is so high in @ greet mony cases str 
isomers con be sepereted te pure produc*s 

in addition to structural 
isomers, this Extractor should 
be considered for effecting 
separations where distillation 
cannot be employed conven 
tently of economicolly, as in 
close-boiling mixtures. azeo 
tropic mixtures, non-voletile 
mixtures, moterials from di 
lute solutions impurities and 
color bodies and heet sensi 
tive materials 

York Scheibel Extractors 

Patented) fer teboretory 
pilot plent or plent scole 
operetions con be mode of 
practicelly any meoterial of 
construction, with eny num 
ber of stooges te give the 
precision of seperation de 
sired 


A 1 LD. Leboretory Extrection 
unit with eleven stages is oval 
able from stock for wee as o 
@enerai research tool, tor ona 
lyticel work ond for process 
development purposes 
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PROTECT METAL | sTRuCTURES POSITIVELY 
UNDER ALL CONDITIONS ! 


“NATIONAL” GROUND ANODES 


@ Regardless of what the job is... how corrosive the environment — 
whether wet or dry, hot or cold — you can depend upon “National” 
ground anodes to provide efficient, positive protection against under- 
ground and underwater corrosion. 
“National” ground anodes have proved themselves in 20 years of 
MORE THAN DOUBLE successful operation in many different parts of the country. They out- 
THE USABLE LIGHT! last other materials by a wide margin. They do not have to be dug up 
ie Dimes nemesiase the eenntien of and replaced every couple of years. Because they use a controllable 
current source, it is simple and economical to adjust their protective 


flashlights the brand new leakproof . . ; 
“Eveready” battery output to match exactly the requirements of any installation. 


gives more than double 
the usable brilliant 
white light for critical 
uses than any other 


fashlight battery we 
The terms “Nati !" and “E dy” are registered trade-marks of 


ever made 
NO METAL CAN NATIONAL CARBON DIVISION 
TO LEAK OR CORRODE UNION CARBIDE AND CARBON CORPORATION 
30 East 42nd Street, New York 17,N. Y. 
District Sates Offices: Atianta, Chicago, Dallas, Kansas City, New York, Pittsburgh, San Francisce 
Foreign Department: U.S.A. 








For complete details on “National” ground anodes, write to Natior-' 
Carbon Division, Union Carbide and Carbon Corporation, Dept. PR 














NEW EQUIPMENT and 


Manufacturers’ Literature 


circuit housed 
explosion-proot 


\ balanced bridge 
within a small 
aluminum box for mounting at 
the aading rack comprises Gilbert & 
Manufact Company's new 
ground indicator. When a 
means 


Barker uring 


electrome 


pe ground is established by 


lamp, a minute radio 
circuit within the indi 
that the tank truck or 


properly grounded 


he grout 
signal closes the 
cator, showing 
has been 


A circ 


lamy 


transport 
he used to light 
I signal, or by 


the pump 


contr rit can be 
sound 4 
indicator to 
starting delivery of prod 
prevented until the truck is 
Actual grounding ot 
ot the 


nectime the 


levice 
he 
rly grounded 
k take 
] \ 


s which is specially wound t 


s place through one 


v d resistance 


Giant Bore Plastic Tubing 


flexible plastx 

available in giant bore 
fre 14 te 2? 
IM to 2 


Ivgor 
sizes 
incl ad 
by it 


newar»#e 


nouncement 

The lt S. Ste 
levelope 
tub ne 
translucent n 
bulk handlh 


and 


larger bore 
demand for a 
flexible 
vd 


Its 


d_ this 
meet a 
m-toxnm 
g f lquid fo 
chemicals.” 

quick, 


facilitates spotting ob 


drugs 
visual 


cy permits in 
flow 
reign materials, simplihes 
lures. The manufacturer 

t has an inherent ability t 


attack makes it 
all 


suitable 


almost acids and alka 


Worm Gear Speed Reducer 

Turbine Company's 
IMO-worm 
latest revised 
wsepower ratings. Described are 


manufactured, types 


De Laval Stearn 


bulletar gear speed 


ucers covers all the 


AGMA I 


ears are 


For copies of manufacturers’ literature or more 
information about products described on these 
pages use the coupon below, circling the num- 
ber shown for each item desired. 


speed reducers, selection tables, and 
section on vertical speed reducers tor cool 


me tower service 


Bolt Dies 
A new tool line of 
4 Ridgid pipe made by The 
Ridge Tool Company is the 
OOR-B bolt die, consisting of a ratchet 
drive ring and handle with 10 die heads 
fitted % to l- 
inch button dies 
(Both National 
coarse National 
fine thread available) 
rhe is furnished 
with a patented car 
rier which makes it 
easy to keep die 
heads from being 
scattered or lost 
Manufacturer says 
that die heads 
fit the Ridgid OOR 
pipe threader drive 
ring and that tl 
who already own the 
OOR may purchase the bolt die heads 
alone. A related tool is the new Ridgid 
3-way bolt dies No. 33B which offers 3 
most useful sizes, &, “4%, 4% inch, all in 


tool 


added to the 


tools 


with 


and 


set 


these 
Kerotest Manufacturing Company) 
has announced an improved, all-steel 
floor stand arrangement for the op- 
eration of valves by means of stem ex 
The usual floor stand 
has been replaced by a newly designed all 
which con 


5 


se 


tensions cast iron 
steel extension and steel yoke 
directly to the bonnet 


steel yoke 


nect valve 


me cylindrical and extension 


FOR ADDITIONAL INFORMATION on products and literature mentioned in this 
section circle item numbers, cut out and mail this coupon. Prompt action is suggested so 
that dota will be readily available 


TEXAS 


PETROLEUM 
BOX 2608, HOUSTON 1, 


Please have manufacturers send me, without obligation, additional informa 
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about items from September, 1950, New Equipment Section whose numbers ore 
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: Direct Flow Pump 
New Equipment Pump introduc 
tienal inforr : ter ; ‘ Pump ¢ 


i at 





provided 

rigidity 

trengtl wit! 

easy oper athe 

mpe lines r mdustrial S « lac yy t tolding, are 
ommodate ! prox t t t l ce stuffing 

he firt ‘ ' vabl permit 

size plungers to 
te the pump 


Bronze Globe Valve 


lenkw ros ' re on beimng 


ugh ma di 
di 
" wearing 
» cover a 

‘ sizes tr ’ 
Swingtite s the ly : alles < l hydraulic 
weuided disc and roll | ' ' ; he water 
' i valve | perate automatically with all 
types of accumulators 


Treating Boiler Feed Water tions. Oil Blue A is a single component dye 


with a free fowme crystalline form whic 
will not lump or cake on prolonged storage 
even at elevated temperatures. Approximate 
solubility in grams per 100 U. S. gallons 
are: straight rum wasoline, 760-950; thermal 
he temporary nadietam. in: os cra ked Kase line 150-1500: avi ation gan 
line, 570-760: and benzene, 28,400-32,000 
e aml zeolite treatment whik 

removes the permanent hard Cast Steel Valves 
ss levelopr rent 1 styrene hase . 
sinous zeolite suitable for operation on Phe Wm. 
11 Powell Com- 


ot treated water makes it possible to con 
any an- 


nounces 1 new lime 


Boiler feed water can be traced by 
new system of Worthington Pump 
Machinery Corporation know 
t-Z which combines the advar 
he hot process and the zeolite 
) 


me hot process treatment with its deaerat 
and silica reduction features with zeo ' 

. oO ] SI t 

ite softening which assures uniform hard ' sma -— 
Photoelectric Colorimeter ess reduction to @2 ppm. without additice steel valves designed 
N woof | t excess sodium alkalinity tor higt pressure 

steam bowler teed 


Blue Gasoline Dye water 


FE. 1. du Pont de Ne urs & Cor strument 
10 pany Lin mnounces Chl Blue \ time Ki 
sand 


. , teer: b 
te 2 3S per cent higher , . 


] 


line dye developed espe they 


lobe 

gasoines tt t the ae 
_ patterns 

and 2500 

sizes 

inclusive 

socket 

Features 

rece cor 1¢ 

he be ’ t, deep packing 
] ’ at centers 

prevents tter 

ee ard-tace 


cessibility 





‘ = | disasset 


Need More Pata? ee 


For additional information on New Equip- 
ment items or literature mentioned in this sec- 
tion, use the coupon on reverse side. 


Pipe Scarfing Attachment 


\ pipe 


Prompt action is suggested so that data 13° 


will be readily available. 





Taylor's New Midget 
TRANSET RECORDER 





2OM NORMAL “ST PORTION TO 
S SET POWNTER (eememe ngtt conte 


ATE CONTROL VAL VE OPEnened 


SRE Anand 
fr LORS A 
wves PULL VGaUTY 
SET PORTER Ana wre THER 
automa et AMUAL 


CONTRO: 


PROCESS CONTROL POUNTER (ict) 
OMECT. ¥ CONNECTED 1O PEN 
GIVES INST AN! COmP A8GOn 


WUIES Sk 1 POWETER (ngeed 





Gives continuous 
30-day chart record 
on 4%"x5" panel space 


PLUS 
1. Automatic-manual unit 


2. Remote set-point adjustment 


3. Valve position indication 





4. Chart re-wind mechanism (optional) 





HIS tiny (4 pocumatic Transer RECORDER 
for flow. liquid level, pressure and temperature, 


~~ X i 


greatly simplifies the most complicated central control 
problems. [t indicates and records in the same space 
required by a conventional-sized indicator alone. And 
it eliminates receiver wings on even the most up-to-date 
central control panels (particularly graphic panels). 


HERE ARE A FEW UNIQUE ADVANTAGES: 


1. Easily removable chart-drive mechanism for 


re-loading. 


2. Scale shows actual transmitter process range 
—is graduated 3-15 psi. for checking calibra- 


tion and valve position. 


3. futomatic-to-manual feature gives easy start- 


up—makes it easy to service controllers, 


You Can Get These Four Models: (1) One process 


record, set-point indication, set-point adjustment, 


valve position indication, and automatic-to-manual 


INSTRUMENTS 


1 Gulf Publishing Company Publication 


TAYLOR 


1950) 


unit. (2) One process record, valve position indication. 
and remote manual valve loading. (3) One process 
record only. (4) Transet Indicator (below). 


For Complete Details, Send for Bulletin 98079. 
Taylor Instrument Companies, Rochester, N. Y., and 
Toronto, Canada, Instruments for indicating, recording 
and controlling tempera- 
ture, pressure, humidity, 


flow and liquid level. 


TRANSET INDICATOR 


Fits into the same panel 
cut-<milt Ke. 
coupen. Many parts inter- 
Rane 


Taanset 


as 
changeable with 
R roornpen, 
or without Automatic-Man- 


Available with 


ual and remote control point 
setting. 


*Reg. Tre 


MEAN ACCURACY 





MAINMAIN AINE AIN 


A.W. ALGRIP 


Non-slip —Even on Steep Inclines 


ROLLED STEEL 


Even dity beton of of ve porticle 


hows by mayn't, 


i= 


——* 
: 5 
~« 

ee ee 


wot wor: etc 


W rife or use coupon for complete information about 
thes omazing, new. non ship floor plote now 


w 


A.W. ALGRIP sausn wus sma Mi, 


iter ot ALAN WOOD STEEL COMPANY 


Conshohocken (A-32), Penna 
4LGRIP 


Gentlemen: Please rush me complete information about A.W 


Other Products: PERMACLAD Stainless Clod Steel « A.W. SUPER-DIAMOND 
Floor Plate « Billets © Plates « Sheets « Strip « (Alloy and Special Grades) 


OOOO 
New Equipment 
(Por additional information or literature 


item numbers on matiing oupon, paxe 


are steel. A protracto 


angular adjustment 


Ammonia Compressors 


Features of single and two-stage 


14 Y” ammonia compressors are de 

scribed in Bulletin C-1100-B-36 
of Worthing Pump and Machinery Cor 
poration. Included are cylinders and 
heads provided with large water 
box section babbitt 
completely enclosed frame; low-pressure 
piston; self-draining cylinders; and full 
floating hollow crosshead pins. Als« 


specifications and over-all di 


jackets, 


crossheads, taces, 


given are 
mensions 


Transmitters 
Bulletin 11-1 t sed by Moore 
15 Products Lo [re \ lescribes its 
new high-pr t differential 
ansmitt t n pressure 


pilot 


pressure 
transmitter contr 1 are 
operate l units wl provi ‘ alibrated 
3 to 15 psi. transmiss ! he H/P 
differential-pressure trat r is de 
ntroller 

mtrol 


siened tor use with a s 


which may be 
flow 


Liquid Level Indicators 
tulletin WG-1823 of Yarnal 


mpany describes liquid 
cators and au 
te indicat 
level in boilers, feed water heaters, sto 
age tanks, et Auxiliaries include 


control unit f 


mens 
f typical 


} 
‘ 


Industrial Fan 


new tans 
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NEW MENEWME NEW RENEW RENEW RENEW BNEW BNEW NEW ONE 
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DEPENDABLE 


A 


‘ 


Hundreds upon hundreds of LimiTorque Valve Operators 
are used on Pipe Lines and in Refineries throughout the 
world, because they operate (at the mere “‘push of a but- 
ton") . . . under the most severe conditions of Heat or 
Cold, Rain, Snow, Dust, Dirt or Fumes . . . night and day 

. year-in and year-out—timiTorque saves time, labor 
ond money by eliminating manual operation of valves 


at distant locations. It opens and closes valves at the exact 


ERIE AVE. AND G ST., PHILADELPHIA 34, 


Philadelph hia Gear Works, inc. 


arr 


ray 


ad £ wi re 


LT NiToIx 


speed required, and is absolutely dependable and safe. 
Also, as the name implies, LimiTorque limits the torque 
applied to valve operating parts, and thus prevents dam- 
age to stems, discs and seats, etc. 


LimiTorque utilizes any available power source for opera- 
tion: electricity, oil, gas, water or air. You take no chances 
with LimiTorque, because it has been tested and time tried 


under all conditions. 


PA. 


NEW YORK + PITTSBURGH + CHICAGO + HOUSTON 


1m CANADA 





19050 
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witttam ANd s. &, Gaeev umired. Toronto 


Industrial Gears and Speed Reducers 
LimiTorque Valve Controls 


g 
¥ 
} 
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Crot solvent rehning of crude pe 
New Equipment 4 Niacet Chemicals bulletin on troleum. Also included are the physica 
ow = oF morecure ‘ 19 Niacet crotonaldehyde presents its and chemical properties, the latest spec: 


ce 
| lf di 
! sulfur d fications, and information on the ship 


sulfur m the 
! 





ulvantages ver liqui 
xide as an extractive agent tor remov 
| aliphatics or aromatics 
i letin 24 


ping and handling of this chemical. Bul 





ing unsaturate 
wl h ma contain mitrowet xyuen an 


Exchange Plan Pump ties to 450 gpm., heads to 250 teet 

De Laval Steam Turbine Com Mechanical seals replace the stuffing bov 
20 pany's Type GS pump is designed and bearings are prelubricated for lift 
* ; Other features include pump case wit! 


fit the idea of a service and | 
; | ‘ st ro ‘ tru 0 tz « 
e plant All parts except the cover, ca iron construction, stale 


im the 


ump casing are contained steel shaft, and bronze and cast im 

assembly. For maintenance. the peller 

top cover and end plat 

studs are removed, the 

assemb lifted ut 

and a new one dropped 
wh the 


are 


edi 


iceable p 
store ( ex 
e the entire pump 


rebuilt 


rte 


Corrosion-Resistant Paint merle Ranger Soe 


Bulletin 7 





STEM 


ROTATOR 





I i Sems Inclined Port Rotating ! 


sfaway 


ARE GUARANTEED TO: 


Permit a pump to INCREASE its CAP 
\\] +} ' | wat has . vear LD 


Sims Pump Valves are available tor 


pumps 


Write for catalog and name of agent nearest you. 


SIMS PUMP VALVE CO., INC. 


145 Hudson St., New York 13, N. Y. WAlker 5-3054 
M&M Building, Houston, Texas, CEntral 9704 








TO FIT INTO YOUR MARKETING PLANS 


A MOVIE THAT SELLS THE “QUALITIES” OF GOOD GASO- 
LINES—A seventeen-minute, four-color, animated, motion picture 
that talks the service station man's language but tells your quality 


story. 





AN EASILY UNDERSTOOD CARTOON BOOKLET TELLING 
GASOLINE QUALITY STORY—A colorful and interesting sum- 
mary in cartoon form, of the film story for your imprint and dis- 
tribution either at film showings or separately. 





A QUARTERLY NATION-WIDE MOTOR GASOLINE SURVEY 
—Compiled from service station samples picked up in all major 
market areas. Shows motor and research octane ratings of both 
premium and regular fuels by individual brand (identified by 
code symbols so you can pick out your own). City averages are also 
given. 





A TRAVELING FUEL TEST FLEET—Now touring the country, 
these specially instrumented cars graphically demonstrate to your 
customers what goes into making a good gasoline to insure top 
road performance. These cars are also available when in your area, 
for road tests of your fuel. 





SPEAKERS AND PROGRAMS FOR DEALER EDUCATIONAL 
MEETINGS —Du Pont will provide speakers and will help you plan 
interesting and instructive programs for dealer sales and service 
meetings. Talks may be selected that are technical or semitechnical 





in nature as desired. 


INSTRUCTIVE FIELD LABORATORY SESSIONS FOR MARKETING 
PERSONNEL — Arrangements may be made for instructive tours of 
the Du Pont Field Laboratories by your sales engineers or other 
marketing group personnel. Demonstrations and explanations of 
testing methods will be given them. 





HELP FOR USERS OF YOUR FUELS—Analysis of fleet and bus 
operating difficulties by Du Pont automotive authorities—safety 
and medical supervision and advice on TEL handling, tank clean- 
ing and the like in bulk plants are all available from Du Pont. 





Ask your Du Pont Petroleum Chemicals representative 
bow you can obtain these services. 


’ 
OU PON, 
USE DUPONT TETRAETHYL LEAD COMPOUNDS ( ‘ 4 





e e,°e@ es 
pas ‘ of Gasoline Additiv vi 
. Gi ee Their Salable Qualities 
Toe Giv 


YOU With one dependable Source from 
Obtain all of the 
Your gasolj 


additives needed 
ne the Qualities by w 
tify ir. 


£0 give 
hich Motori 


Sts wil] iden- 
Tetraethy; lead ¢ 


©™pounds 
Provide an eo 


©nomical m 


(Motor Mix and Aviation Mix) 
h f 


et ° Securing a desired Octane 


p10 vou 
Know 








iee’’ ecrytic resia, 
w wed le Miomiasted since, ‘enter 
on vied by olf companies to tity te 
vtilized stations? ite ob’ rf 
their aan ane ite ease of alee 
— @ sign thet is ee 
peer qoentans ~~ ae 
tively 
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New Equipment 
For additional information or literature check 
tem numbers on matling coupon, page 253.) 





«ccecrenwae 


Hidden Arc Welding 
{4 new welding process of The 
21 Lince 


In Electric Company em 4 a. 
ploys welding current densities on 


electrode at speeds comparable to using 
i 


10,000 amperes on a standard 5/16-incl the modern way to cut entrainment costs 
liameter coated hand electrode The 
ew Hidensity process can be used with product purity with high throughput 
standard Lincoln Electric SAE 600 . 
SAE 900 welding generator or an 
SAE 600 gasoline engine-driven genera 
The process uses either a 3/32-imch 
5/64-in« liameter electrode wire 
currents up to 6OU amperes are 


any 


these wires which, on the 
sectional area of the wire 
vely high current densi 


nsities create a deeply 





Motor Preset Speed Device 
| eral Flectr Ac A m 


radiustabtle-spee 1s 


th a mechanical fol Condensed information on the function, applications 
‘ 1 pre and resultant economies obtainable through this mod- 


. pon ae? ~—e 0 ern development in Entrainment Separation. 
The effectiveness of METEX MIST ELIMINATORS has 


new device enabl 
I to be set — ; been demonstrated by installations of several years’ stand- 
, oe thos ing both in this country and abroad. Used in vacuum pipe 
stills, scrubbing towers, knock-out drums, evaporators and 
similar equipment and equally adaptable to new or existing 


installations, they have effected such marked economies as: 


Png SES 
. bey 


hieving a fixes 


ne 


x 


es 


C Sing tee a - 
7 ‘e eX byte « 


n 


1. 95% or better entrainment removal 
23 Temp L-Orpernten, Snnowi 2. End-product quality secured even with lower-cost 
eaeanianneinns nan : raw materials 
1650, 1700, 1750, : Operation at full capacity without contamination 
1950° F. Beginning wit! aT Practical elimination of re-runs 
l S ay ailable in 12 5 ps > 
nd in 50° steps | fror % Write for your copy today. The coupon below is for your 
Temptist ike. @ 9 convenience. No obligation, of course. 


co aise tele 2 slay, METAL TEXTILE CORPORATION 


633 EAST FIRST AVE., ROSELLE, N. J. 


Tempilaq 


+R 


HK) 





Metal Textile Corp. 
633 East First Ave., Roselle, N. J. 


Air Relief Traps Rai y/ I would like to have a copy of your new 
Rall Anat ¢ booklet, Metex Mist Eliminators 


under pressure ; Name beeen i Title 


" " ps for venting 


Hetin No. 206 of Company 
rks. Applications Ti 
: oo oe Address 
t wate eat . 
City 





nes: water 
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They’re Ingersoll-Rand 


JVG 
GAS-ENGINE-DRIVEN 


COMPRESSORS 


Types XVG, SVG and KVG gas-engine-driven 
compressors are available for installations requir- 
ing larger horsepower ratings. 


.and economy! 
.and performance! 


The light-weight, gas-engine-driven JVG is now 
available in three sizes .. . 110, 165, and 220 horse- 
power ... for refinery or oil field service. Excellent 
running balance of these Ingersoll-Rand 4-cycle 
V-angle compressors, needing only small founda- 
tions, makes them ideal for skid mounting and 
jobs where frequent relocation is necessary. 


The JVG is designed for maximum flexibility of 
loading, to meet any pressure conditions... any 
gas...any service. Maintenance men and opera- 
tors praise its heavy-duty construction, economy 
of fuel and lube oil, and simplicity and compact- 
ness. They also like the perfect combustion and 
smooth, quiet 4-cycle operation under all load and 
speed conditions. 

These units will meet your most exacting speci- 
fications for high efficiency, conservative rating, 
long life and low maintenance ... whether the job 
be for semi-portable use or permanent installation. 
Consult your nearest I-R representative for com- 
plete details. 


Ingersoll-Rand 


11 BROADWAY, NEW YORK 4, N. Y. 


522-6 

COMPRESSORS © AIR TOOLS © CONDENSERS 
* ROCK ORILLS © TURBO BLOWERS @ 

CENTRIFUGAL PUMPS « OIL & GAS ENGINES 
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centrifugal pumps; 
line lines; dry cleaning solvent 
Included are hookup diagrams, 
sectional drawings of the traps and 
physical data of cast semi-steel and 
forged steel traps, both direct lever 
action and spring loaded snap-action 
types 


Unloading Coupling 


storage tanks; gaso 
filters 


cross 


on-ferrous elbow 

ading coupling, de 

Atlantic Metal Hose 

ym par claimed to be 66 percent 
hter tha malleable iron coupling 
four-inch non-terrous 
weighs 434 p Other fea 


laimed are wher tensile strength 


I general wu 
munds 


coupling 


neg qualiti s 


Fog Nozzle 


A new type 


26 that will exti 


paint, an« er fires 


fog nozzle 
electrical 
with least 


three-way 


vuish oil, 


possible water ts at 
nounced by B 
I XZ Nozzle 
Known as 


(-5 fire 


Demand Mask 


For 30-minute respiratory protec 


27 tion in toxic or oxygen deficient 


Mine Safety Ap 


has devel pe la new 


itmospheres, 


ance Company 
jemand mask, which th oxygen or atr 

i Bulletin Ne 
i¢ lesign an 
tront-type 


we 
ntain ‘ ym tf 
on, and dat: n the 
mask when carried or 
the wearer's vides respiratory 

tion fr to 10 minutes. Bot! 


lemand 


September, 1950 


types of masks may be equipped with 
a speaking diaphragm permitting unre- 
stricted verbal communication and use 
of telephones 


Double Hung Arch 
Features of (se0 P Reintjes 
28 Company's double-hung insulated 
arch include pendulum suspen 
insulation, adjust 
erection, and 


sion, self-alignment 
able supp rts casc or 


standardized parts 


Deep Well Turbine Pumps 
Deming Con 
4700 show cor 
letails, various 


Illustrations in The 

pany’s Bulletin N 

structiot 
drive and typical installations of dee 
turbi Minn] ! inufactured by firm 
Pumps ; irnished for wells with inside 


types of 
7 





New Equipment 
(Fer additional information er literature check 
item numbers on mailing coupon, page 283.) 





of four inches or larger. Capaci 
3000) sowallons per 


diameter 
tres Vary from 12 to 
mrunute¢ 


Rotary Pump 

\ new, self priming, positive dis 
30 placement, rotary type pump, de 

signed to handle a variety of 
difficult pumping applications has been 
announced by the Lindquist-Reynolds 
Pump Company. Impellers consist of 
two steel spiders on which an abrasive 
resistant layer of neoprene, Hi-Car or 
Runa rubber has been effectively bonded 
Drive is provided by steel-cut machine 





SERVING THE INDUSTRY 


FROM ? GREAT PLANTS 


© Structural Steel 





© Reinforcing Steel 





© Steel Warebouse Products 





AUSTIN BROS. 


1815 COOMBS STREET 
DALLAS |, TEXAS 





STEEL CO. 


PLANTS 
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New Equipment 


(For additional information or literature 


“ item numbers on mailing coupon, page 
Pumps, fans, compressors, special 


processing machines, in fact almost 

TURBINE any machine requiring driving power 
can be fitted with an economical and 

DRIVE ? dependable steam turbine driver se- 

* lected from the many types available. 

Steam turbines provide safety, low maintenance expense and ability 
to operate for long periods without inspection. Unsheltered installa- 





tions are highly practical. 


A large selection of types and frame sizes, special features and 


accessories are available on short delivery to suit your application. gears keyed to the shaft and enclosed 
im an oil bath case which is isolated 
from the medium being pumped. The 
rubber affords a self priming suction 
lift of 20 feet and provides a resilient 
surface which permits the handling of 
viscuous liquids, slurries and solutions 
containing mud, sand and abrasives 
without the usual wear. Pumpage travels 
around the outer periphery of the case 
at low velocity The erosive action of 
abrasives under pressure is thus reduced 
to a minimum. Two models are in pro 
luction with capacities to 300 gpm. and 
with heads to 150 feet 


Globe Valve 
\ new 200- 


31 pound bronze 
. globe valve 
with extra high lift 
of the disc and larg« 
flow areas above ani 
below the seat is of 
fered by The Wr 
Powell Company 
Als featured is 
vide nominal pipx 
size opening throug! 
the seat. Renewable 
regrindable ‘ ne 
shay ed discs and 
seats are of stainless 
steel hardened to ap 
pr »xximately 500 Brin 


nell tor maxi 


ce. Valv 


' 
i 





Gear Coupling 


Sier-Bath Gear & 


32 inc. folder explair 
construction of t 


und compares it wit! 


Among the newest in the Murray turbine line is the Type V vertical illustrate its size and weig 
turbine, above. This machine provides completely enclosed construction, check Het of advantages i 
either direct-connected or geared for vertical pumps up to 600 HP and ate . sti iy iso inch 
—— See that your new vertical pump is driven with a Type V steam ngs and specifications 
turbine motor, vert 


Contact your nearest Murray representative or write direct to— teed t! 


MURRAY RON WORKS comPaNY TO" 20 27h—R 
BURLINGTON, IOWA <ic2™, Wier pressure wo pun, 


Builders of Steam Power Equipment for Three Quarters of a Century. 





~)? 








? GREAT PIPE INSULATIONS 





Available in Cylinders or Half-rounds 


ep en pet. 


UNIBESTOS' 


... Single-layer application saves money 


When you can insulate a pipe efficiently with only one layer of covering, 
you save money. The range of thicknesses in which Unibestos Pipe Insula- 
tions are made permits the economies of single-layer application. Also a 
distinct saving in warehousing is made possible because fewer sizes of insu- 
lation are required in stock for maintenance work. But range of insulation 
thicknesses for single-layer application is only one of the many features of 
these 2 great pipe insulations—UNIBESTOS No. 750 and No. 1200. Write 


ae today for catalog giving complete information.* 
UNARCO 


~= 


UNION ASBESTOS & RUBBER COMPANY 


1823 SOUTH 54th AVENUE « CICERO 50, ILLINOIS 
*New 8-page catalog (No. 48-1023) “UNARCO Insulations ¢ Asbestos Packings « Gaskets « Textiles” 
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HAYS-PENN Noss 


MAGNA CLUTCH . 
FLOW METERS Z ar 


Suitable for working pressures up to 2500 psi NO HYSTERESIS 














Highest accuracy 


Maximum power provided by 
large float and long float travel 
Minimum friction because of 
magnetic coupling 

Ambient temperature compen- 
sation 

Precise calibration check at 
50% 


Complete safety 


No leakage possible of explosive, 
inflammable, or toxic fluids 


Great flexibility 


5 interchangeable range tubes 
17 to 756” with easy range ad- 
justment over entire span 


Lowest maintenance 


Fully accessible manometer...Only one internal moving part (the float)... Write for: 
No bearing to service...Mercury volume and level not critical...Positive Bulletin 50-915 


mercury check valves...Mercury easily drained. 


THE HAYS COR PORATION MICHIGAN CITY 10, INDIANA © Automotic Combustion Control * Boiler Ponels ® 


Heys-Penn Flowmeters * Verifiow Meters and Veritrol * Ges Analyzers * Draft Goges * Combustion Test Sets * CO: Recorders * Electronic Oxygen Recorders 
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New Equipment 
(For additional information or literature 
tem numbers on mailing coupon, page 





tails on design, application, construc 
tion, operation and capacities. Special 
purpose and corrosion resistant syphons 
are covered. Applications of the steam 
jet syphons in the pumping, heating and 
mixing of liquids and the handling of 


solids are also included 


Controlled Flow Vaive 


IN EVERY FIELD! 


LIGHT-DENSITY TYPE 


PABCO 





positive 


ines, Page 


new 


rifice 


flow 


Vertical Turbine Pumps APPLICATOR, ENGINEER, USER 
al ties from 50 to 15,000 gpm o 
35 ar aoe ae Sm Haw thet ~ . Lighter Weight . Cleaner 
peer yg arr te mean ae . Lower Thermal . More Durable 
the line ar Conductivity 
3. Controlled Uniformity 
. Attractive Smooth Finish 


2 


ial material Easier To Apply 

Precision Pipe Fit 

. Greater ‘‘ Ductile 10. Simplified Thickness 
Strength’’ Standards 


Py | 


s 


Pabco’s patented process revolutionizes the natural 
insulation superiorities of 85% Magnesia. Specify it 
for your projects. 

Write nearest office below for your copy of our 
new, comprehensive catalog and engineering reference 


*- F2 


Colmonoy Nicrobraz 
\ } ‘ 
it le 
braze 300 and . ; 
Inconel, S-590 - book on heat insulation. 
arbo , 
Tensile THE PARAFFINE COMPANIES, INC. 
speci INSULATION DIVISION 
perature - ~ SAN FRANCISCO, 19 NEW YORK, lé 
’ parent metal 3 Manufacturers of Heat Insulanon 
rn” | the tensile strengt! Since 1920 
‘* 2 & 


- oer +e PABCO ENGINEERING SERVICE UNITS IN ALL PRINCIPAL CITIES 


Thermometer Testing Set 
as the TAG-ASTM cer 
ter testing set, the 
Instruments Di 
cal Instrument 
ne matched 
riapping ranges, 
(Celsius) 


ranges 
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Dy-Chek Method 
Dy-Chek, the dye 
t ' 38 of imspection for kinds of 
: metal, is described in a circular of 
Dy-Chek pany of Northrop 
Aircraft, Inc. The chemical process is used 
for: receiving i 
1aintenance. Ir 
using Dy-Chek 
interpret the 


New method 


For additional info 


mailing yupon 


penetrant 


Equipment 


various 
tem numbers on 





a division 


anutacturing 
' 


spection 


spectior am preventive f 








cluded are 
supplies required, 


temperature tor 
how to 














loes, how it works 





ethod, what it ts 
when to use it 


Steam Traps 
A new Steam Trap Bulletin issued 
39 hy The ( I Squires ( 
ntains complete information on 
Squires Steam and Air Traps as 
anufactured by “the origimator of the 
upright bucket trap” including 


mpany 


capacity 


ch AB at a 


Shutdown Time 


tables, sizing information, blast trap at 
tachment, double valve mechanism, etc 

and lists for the first time the 
Squires Venturo-Valve. Other Squires 
products are listed briefly 


also 


Aneroid Barometer 


\ micro super-sensitive aneroid 
meter announced by The 
Paulin System is 
1000 


is said to 


bar 
American 
accurate to 1 
The barometer 
readings without the 
temperature and 
lescribed 


said 
mer 
give in 


inch of 
Stantaneous neces 
sity of 
latitude. Model 
range extending 
31.00 inches of 
available on request. All 
furnished with 


corrections tor 
PNB-1 


trom 


has i 
24.80 inches to 
mercury. “Jther ranges 
mictr barome 


ters are either wall 
mounting flange 


r russet leather carr 
ing case for portable use 


Small Volume Air Pressure 
“Performance Characteristics”, Bul 
4l letin N 105, of Conofl Corpo 
ration defines the basic 
between flowing service and dead end regu 
d offers capacity 
charts and other 
statements. Equipment described are the 
H-10 manual loading regulator; H-15 serv 

and FH-15 combinati t 


] na 
vaive and fh 


I w 
differences 
suggested tests 


data to 


lation at 


illustrate these 


ice regulator ; 
ducing 


ter 


Variable Speed Drives 
Link-Belt ¢ 


42 speed drives 


and 16 t 
Ss +} 
. wi ma 


ympany variable 


available in 8 sizes 

sepowers of 
nu automatic 

describe 10k J 


Diagr aris 4 


appli ations a 
n@e a variety I 
other features 
speciicatior 


from the sect 


Self-Contained Threader 
The Ridgid 65R self 


43 threader 


calcium-silicate pipe insulation, ef 


Pipe Insulation 
fective up t F.. and manu 


i 
44 
l Kay! Division of 


The wide size fr r t 1 new 
factured by 
Owens-I1}lin illus 
trated by les above pipe 


ympany ts 


Kayk 
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BLOOMING AGENTS 
FLUORESCENT COLORS 


AVIATION GASOLINE DYES 


The new Petrol “ERO” Bive goes further 
and meets today’s aviation gasoline specifi- for 


for more than 18 years was the standby Solvent extracted 


coloring agent for aviation gasolines . 

inquiries are invited for the new “ERO” 

Bive and for the old Petro! PC Blue for color- d 
ing aviation gasolines. an 


° additive compounded 
lube oils 


“PETROL” colors for gasoline, kerosene, diese! and 
tractor fuels: 


BRONZES - AMBERS - BLUES - GREENS 
GOLDS - YELLOWS - PURPLES - ORANGES 
REDS - BROWNS - BLACKS 
a 


oe ANTHRAQUINONE DY 





SPECIAL PRODUCTS FOR THE GASOLINE 


ADDITIVES 


PETROLEUM INDUS TR Y Inhibitors for Gasoline, 


Oils, Rust . . . High 
Pressure Lubricants, 


Stabilizers, Emulsifiers 
i ’ ’ 
DEBLOOMING AGENT A has the property of neutralizing blooms in Detergents, Wetting 


PETROL BLUE WHITENER R and B are used to neutralize undesirable 
yellow shades in uncolored gasoline or kerosene. 


lubricating oils. 
Agents, Dispersing 


N. P. A. COLOR has the property of changing body color of pale oils Agents 
to red cast without affecting natural fluorescence. : 


The “PATENT” ponent ore and technical steff are available for the 
devel * jal colors or for the solution of any coler problem. 


PATENT CHEMICALS, INC. 


25 years continveys manufacturing of colors for the petroleum industry 


PATENT FUEL & COLOR CORP. PATENT CHEMICALS, INC 





MARKETING 
DIVISION 


2410 Carew Tower 
Cincinnati 2, Ohie 
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Filtrol” 
refines lubricating oil and then 


C AT ([UBE the spent adsorbent cake serves 
does double duty 


as a"fluid” cracking catalyst 


THE USE OF FILTROL CAT LUBE ALSO ASSURES 


THESE ADVANTAGES: 
. No filter cake disposal problem. 
. Oilin filter cake is salvaged. 
. Provides a constant supply of catalyst 
at practically no cost. 
An example of the successful use of Filtrol Cat Lube is the 
ae. highly favorable experience of the Sinclair Refining Company 
which has been continuously using Filtrol Cat Lube for a year 
and a half with outstanding results in both lube processing 
and catalytic cracking. 
Sinclair Refining Company was the first of many progres- 
sive refiners to take advantage of the economies made possible 


A KY 0 - 8 E \ T S$ e CATA LY $ T $ e 0 ES | C CA \ T S$ * only through the use of “double duty” Filtrol Cat Lube. 
; Write for information 
* FILTROL CORPORATION 


General Offices: 727 W. 7th St., Los Angeles 17, Calif. 
Plants: Vernon, California and Jackson, Mississippi 





*T. M. Reg. U.S. Pat. O& 
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New Equipment 
(For additional information or literature check 
item numbers on mailing coupon, page 283.) 





covering is made to simplified dimen 
sional standards which allows one piece 
of covering to fit over another since the 
outside diameter of each fmece of cover 
ing 1s the same as that of a piece of 
pipe. Sizes of pipe insulation used in 
making the scope range from covering 
for 44-inch pipe up to covering for 36 
inch pipe. Kaylo pipe insulation im the 
% to 12-inch range is made im half-se« 
tions; from 12 inches through 20 inches 
it is made im three sections (tri-seg 
mental); and from 20 to 36 inches, in 
four sections (quad-segmental). For 
larger sizes, curved block is available 


Thermocouples 


Industrial Section 22, an addition to 
45 Thermo Electric Company, Inc.'s 

catalog, describes industrial thermo 
couples. Photographs and cross sectional 
drawings are also given. Included are 
thermocouples and protection tube as 
semblies, wire type protected assemblies 
thermocouples for plastic molding, pet 
manent molds, power plants, chemical 
plants, and oil refineries, portable pouring 
thermocouples for molten metals, protec 
tion tubes and acressories, and connection 


heads, and quick coupling connectors 


Aluminum Fabrication 


Welding Engineers, Inc. Bulletin 
46 No. 9 contains physical and chem 

ical properties of aluminum for 
pressure vessels and discusses more re 
cent developments in the practical use 
~f aluminum for extremely low tempera 
ture applications to —3000° F. Typical 
aluminum fabrications, welded by the 
inert gas shielded arc process which 
produces sound welds without the use 
of flux, are included among the illus 
trations of the company's facilities for 
the production of aluminum vessels 


Bronze Block Gum Bath 


Precision Scientific Company has 
47 developed the bronze block gum 

bath for determining the gum con 
tent of jet and diese! fuels by the air or 
steam jet method. Having a wide tem 
perature range, the apparatus is equally 
suitable for gum testing gasolines and 
low boiling volatiles (ASTM D-381) 
The amount of gum ‘is determined by 
evaporating a sample in an atmospher« 
of super heated steam or under a stream 
of preheated air. Operation is simplified 
by a flow gauge calibrated to indicate 


et cece sere cee 


FOR HEATING 
OR PROCESS JOBS: 





For positive control, use this STRONG 
single-seated, pilot-controlled valve! 


Simple design, extra-heavy construction make 
STRONG’s Type “C” regulating valve give trouble- 
free regulation. Semi-steel for pressures to 250 psi, 
450° F.; cast steel to 600 psi, 750° F. With Anum-Metlt 
seat and dise, this valve automatically adjusts itself 
to control the flow of steam, air or gas required to 


maintain reduced pressure. 


Write us about your pressure reducing problem or 
request our complete steam specialties Catalog 68-R. 


TYPE “O” Direct operated. 
Semi-steel con- 
struction swit- 
eble for initial 
pressures to 225 
psi, 400° F. For 
steam, air, wo- 
ter or gos. 


Features internet TYPE “KK” 
stroiner, Anum- 

Metit seat and 

disc. Direct op- 

erated, of extra 

heavy semi-steel, 

this valve is suit- 

able for pres- 

sures to 225 psi, 

400° F. 


*Trade Mark Reg. U. 8. Pat. Of. 


STRONG, CARLISLE & HAMMOND COMPANY 
® = 1392 WEST 3rd Street t Anum Men 


wane 


ci ‘ 1 13, O1 fog lode mart 


e sTR: i he Pyros st TITS, y sepey 
Ph SFR Ve STEAM AF eVriAtes ; 
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When you're looking for 


LEAD PIPE 


to keep corrosive chemicals in line 


The chemical industry relies on lead pipe to convey cor- 


rosive materials 





It relies on National Lead to supply this pipe in the 


proper form and alloy for each specific application . look — 


National supplies lead pipe in several grades and types as 
well as in all we ights and sizes in et ervthing from lead pipe.. valves... sheet. 
lead : +m oe sk . 
The grades include chemical, antimonial, tellurium, tellurium- and lead-lined or lead-cwered equipment ...to complete 
actd recovery plants. 


antimonial. And the new Naleo Metal for chromivm platers. 
All are made from “St. Joe chemical lead.” 
For installations re quiring extra struc tural strength, National ng A } 8 re) Pal A L 
makes “United” and “United Tubond”™ lead-lined pipe and 
te LEAD COMPANY 


fittings. Both combine the corrosion resistance of lead with 


the strength of steel. All linings are seamless, smooth bore, New York 6; Atlanta; Baltimore 3; Buffalo 3; 
' , Chicago &; Cincinnat Cleveland 1 

and of uniform wall thickness Philadelphia 25; Pittsburgh 12; St. Louis 1: 
Roston 6 (National Lead Company of Mass.) 


When you buy lead pipe, specify National —and take ad- Los Angeles 23 (Morris P. Kirk & Son, Ipe.) 
Toronto, Canada (Canada Metal Co. Lid.) 
vantage of metal resources, mechanical ¢ quipment, and pro- 


duction facilities that are unmatched. National has manu- 


facturing plants in all principal cities 


etroleum Refiner 








New Equipment 
(For additional information or literature check 
tem numbers on mailing coupen, page 243.) 





flow in liters per second. The 

i bath has a temperature range 

300° F. to 600° F. which is auto 

ly ntrolled to es I Three 

inches of glass wool insulate sides and 

bottom. Top insulation is electrobestos 

} circular housing is heavy gauge, 
lished stainless steel. Over-all dimen 
sions are 19 inches in diameter and 15 


ches high 


The concentri shatt spee d re- 

48 ducer, Type C, and the horizontal 

r vertical right angle speed re- 

[ype CB of The Falk Corpora 

lay to electric motor 

ves, gas engine, drives 

irives. Bulletin 1105 contains 

of selectior h.p. rating tables, 
apacity tables minin 

diameters, maximum overhung 

oads, weights il capacities rder 


i 
guide and dimensions 


Cloud and Pour Test Cabinets 


King Refrigeration Company 


49 featurng ni I f laborat 


refrigeratior quipment separate 


reirigeration unit 3 ils ft eacl 
temperature, plus four models of cl 
and pourtest cabinets which ar 
bulletir Iw 
requirements 
plus 30 


test 


Boiler Feedwater Control 


Poiler f lwater control is explained 
Boiler feedwate I x plained 


50 | No. S-52 of Republi 


Flow Meters Company 


Ball Vaive 
W-K-M Company announces a me 
general duty, the Venturi 
valve, especially designed for 
applications in high pressure 
erosive applications It fea 
lischarge characteristics 


all presents 


{ 


inside 
and 
outside 


clean—efficient— 


ANA COMPACt complete chemical plants .. . 


11 West 42nd Street New York 18, N. Y. 


m pan 


When you intend modernizing, expanding, or building 
an acid plant or other chemical facilities—of any size— 
anywhere—it will be worth your while to investigate the 
type of services being rendered by our organization. 
We furnish all required equipment and materials 
COMPLETE—engineering, drafting, construction, su- 
pervision of operations, training of operating personnel, 
consultations, and periodic inspections. Write today for 
details. No obligation. 


ICOLAY TITLESTAD 


CORPORATION 





Special technique assures 
quality of Kellogg 
“knock-down’’ vessels 


ON. of the frequent causes of high cost in 
the field-construction of large refinery ves- 
sels does not really start in the field at all. 
Actually it occurs in the shop-fabrication of 
these “knocked-down” vessels 

Mis-alignment is the field man’s bogey . . . 
mis-alignment, not only between segments of 
any one course of a vessel but also between 
the different courses themselves. 

To preclude the possibility of saddling any 
constructor’s field crews with the costly field 
correction of “misfits,” Kellogg shops follow 
a special routine developed from both shop 
and field experience 

In effect Kellogg completely “builds” even 
the largest vessels right in the shop. Beyond 
matching individual segments to master tem- 
plates, each successive course of every vessel is 
superimposed on the previously assembled 
course. “Knocked-down” vessels built in this 
manner for the field can’t help but fit. 

Such accuracy in fabrication has brought 
wide recognition of Kellogg quality in all 
types of vessels. It gives assurance of exact 
tray positioning and leveling and of close 
tolerances in nozzle positioning. It’s another 
reason why Kellogg vessels—completely shop- 


built or shop built in “Knock-down” form— 
achieve high operating efficiencies and low 
maintenance records 


lia trated 1 ads tame 


Knock-down fabruated im Ke 





rene 
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O vcews roe” 


7. eure 70 6a8 


The M. W. Kellogg Company, Inc. (A Subsidiary 
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sitive device for boil- 
an alarm tor low wa 
Micro Thermal low 
manufactured by 
mpany It can be 

r water column by 
tube and nnected 
ell battery The 

inch pin throw 
vantage Tt the ever 
ws ' an ex 


cl The switch will 


Stud Welding 


Stud Welding 

S3 ter of the third edi 

ne Handb k, publ by 

an Welding Society, explains the 
ling method tastening 


and its prin 


Chem Construction Materials 


The Atlas Mineral Products Com 
54 pany announces General Bulletin 
MCC No. 1 describing the com 
plete line of chemical construction mate 
rials including orrosion-proof linings, 


September, 1950 


WESTON 


All-Metal Thermometers 


Where the going is tough, WESTON thermometers get first 
call. Their rugged construction — all-metal throughout —en- 
ables them to stand up on pumps, compressors and mobile 
units. And the big, bold dials are easy to read—quickly and 
accurately! There are many types, stem lengths and scale 
ranges from which to choose. Ask your jobber or local 
WESTON representative, or write for Thermometer Bulletin. 
WESTON Electrical Instrument Corporation, 655 Freling- 
huysen Avenue, Newark 5, New Jersey. 


CONTACT MAKING models for aiorm or comtre! purposes. MAX-MIM 
models te indicate highest or lowest temperature reached. 


WESTON 
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orrosion-pro 
brick and tile 
sheathings co 
oatings and 
mating data i 


ceting Pomping vveltome 
‘ | Service 
55 | , ssued b y ne & Bowler 
tains cut-away drawings 
discharg columr ix 
s! aye vertical 
applied t and re 
recirculation, cooling 


ping ul 


river 


i pun I 


Oxygen Analyzer 
Operating 
56 principle of 
A ©). Beck 
"s oxygen 
consists 
dumb 
shaped ele 
nade of two 
hollow 


supports | 


ment 
small w glass 
spheres 
Measurement is based 
strongly para 
tree to 


n a quartz fiber 
nm ti oxygen 1s 
glass spheres are 


permanen 


magnetic 

rotate in a non 
held 
Lae | 


uniform max 


and are subjected to a mag 


wee which is proportional to the 


difference between the volume magnet 


susceptiinlity of the glass spheres and 


the gas which the glass spheres displace 


Simple electrical circuits in the analyzer, 


ahs propane and other light hydrocarbons 


"Service-Proven” on Refinery and Pipe Line Installations 


The “John C 


will mean 


‘Type 1 Shaft Seal 


itstanding sealing perform 


rane 


ance on pract lly all your petroleum 


services, including the effective 


sealing of Butane, Propane and 


other light hydrocarbons 


This al ing widely used t 


day for all general petroleum serv 
& 


ices is suitable even for pressures t 


500 ps: 


It is a single unit and requires no 


auxiliary lubricating system. Proper 


balancing of sealing faces, and the s« 


lection f proper : 


job insure leak-pr 


Based on our wide refinery and 


field experience, we usually recommend 


the single balanced seal, as shown 


above, with perfect mating faces and 
with enough Mexibility to allow plenty 
of axial and radial movement. Numer- 
ous installations have shown that any 
pump in good working order, using rea- 
sonably clean fluid, can be successfully 
equipped with this seal 

Proof of its unequaled service is found 
n its use by many major refineries 
Practically all leading pump manufac- 
turers, too, agree that this seal is the 
best means for sealing hydrocarbons. 
Most manufacturers furnish it as stand- 
ard equipment 

Stocks of seals and packings are car- 
ried in our offices listed below. Our en- 
gineers in 32 branches are on hand to 


look after your service requirements. 





such as standardization, 
sensitivity 
and ce 


concentrations 


enable features 
multi-ran high 


remote imdication 


and ac 
curacy mtrol 
Range of low 
available a 
0-200 


xygen are 
maximum 
per 
entrations 
ncentrati 
span of | 
accurate to within 
span for all 
dard ri percent and 


1 te 2 percent O5s for | 


sensitivity ol 


arts million, with 


xygen 


higher con instr 


ments supplied mm a « 


xygen 
m range 
with minimum scale percent 
Re at lit us are 

] percent { the cale 
star 5 


greater, ar 


xveen 


percent scale span at an oncentratio1 


shaggy 


57 coupling 


accessories 1s 
Access: 
coupling me 
Glider 
of sizes and types for 
hire department hose 
new line and 
standard 


ow line of fire hose 
fire hose coupling 
announced by Hos 
ompany. Le-Hi line of fire 
ludes satin finish pin 
coupling in a com 
chemi 


and 


ries ( 
hose 
lug and 
plete rang 


lug 
cal, linen, mill and 
Bulletin N« 
contains thread 


S. ho soupling 


7 describes the 
data on all 
threads 


re ae 


— al water pr 


SB kinds — proce 


and «dis 


blems of all 

ement treatment 

usage posal | 

services offered u pi wit 
! 


| 
klet, “Your 


pub 


and 
them are 
Most Important 
lished by Hall I 
consultant firm. Vario inds ot 
water probl solution 


ties 
described in a bor 


Raw Material,” 
water 
| 
naus 
trial 


are described 


Steel Filters 
uses peratiot and 
methcds of Surta 
Micro Metallic Cor 
mpany bull 
oper 
por 


‘ it vaive 


nceenttated 
below 
they are 


Uniblow 
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YOUR PLANE WONT 
MAKE MOKED UNTIL 


s 42 


ee 


be 


___ TPIS TV OPERATION 


et ame al tM FONG pT 


” QUICKER your plant is completed, 


the sooner it will start to make 
Falcon-Greenwood Vaives 


; a ane fi , money. 

Chemical Plants Division designs and 
builds plants with experienced smooth- 
running methods that cut costly time 


Flow Meters of construction to the bone. 


Get this saving by employing Chemical 
Plants Division as constructor on your 


next plant building project. 


CHEMICAL PLAVES DIVISION 


BLAW-KNOX CONSTRUCTION COMPANY 
321 PENN AVE., PITTSBURGH 22, PA. 


lishing Company Publicat 








BOOKS of Current Interest 


Steel Castings Handbook 
Steel Castings Handbook, St 
ri t f Ame 


On ' stort thor hagr: 


ies 
‘ i 
quid quence 


ractices 


chapters 


the 


r 
cast steels th separa 


mechanical properties ot 


medium carbon and 


When it comes to 
STAINLESS 
Fabrication... . 


Yes, McNamar has all the qualifications in stainless steel to give you 


STEEL 


top quality precision fabrication, regardless of the size or type of 
job. Whether your requirements call for stainless steel lined, stainless 
steel clad, solid stainless, monel, or inconel — you can depend on 
McNamar’s “know how” and workmanship to turn out the job smooth- 
ly and accurately. Phone 2-6293 in Tulsa or write for complete 


information about our unlimited facilities. 


McNamar Boiler & Tank Co. 


REFINERY SALES DIVISION @ BOX 868, TULSA, OKLAHOMA 


carbon cast steels md similar separate 
delineation of the properties of the lo 
alloy cast steels, including properties 
4 various low alloy cast steels as re 
lated to certain composition types, anc 
alloy steel castings for pressure contan 
ing parts suitable for high temperature 
service 
Other topics include engineering pt 

erties, chemical compositions, 
mendations to purchasers, definitions 


undry terms, and specihcat 


Handbook for Plant Engineers 


Plant Engineering Handbook, M: 
(sraw Hill Book Company, 327 West 
$2nd Street, New York. Price, $15 

Essentials of good plant engine 
ractices in 77 major areas of plant 
eration and maintenance are discuss 
n “Plant Fngeineering Handbook,” wh 
tells how 


dustnal plants 


manage, operate and ma 
Tables, torn 
d graphs accompany each subject 

ompiled by William Staniar, edit 
n-chiet and «8&6 contributing aut! 
from 46 industrial corporations and 


lesigned 


universities the hook is 
meet the needs of plant managers, plat 
superintendents, plant engimeers 
plant maintenance cngineers 
Discussed are the industry's consumy 
tion and « servation of basic resources 
vith management engineering, industria! 
rotection, maint 


and its uses 


construction, fire | 
nance, with industrial power 
vitl al handling 
and the handli f services. Specialize 


materials handling 

ubjects of j mentation, bearings a: 

ubricat ! ering materials ul 

mechanical ’ ire presente 

plus mat ’ t i re vital t et 
! tional 1 


Water Treatment and Analysis 

Betz Handbook of Industrial Water 
Conditioning, W. H. & L. D. Betz, Gi 
lingham and Worth Streets, Philade 
phia 24. $2 ea 


Oil and Engine Lubrication 
Motor Oil and Engine Lubrication 


Ri 1 Publis! 





FUEL OIL 


HIGHLY REGARDED 


throughout the petroleum industry... 


FUEL GAS CONNECTION 


AIR SHUTTER 








VENTURI TUBE 


“AIROCOOL” OIL-GAS 
TANDEM 
COMBUSTION 
UNIT 
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AIROCOOL NOZZLE 


BURNER BLOCK 


Patents: Nov., 1943, Dec., 1944 


The NATIONAL AIROIL Tandem Combustion Unit is an im 
proved method of burning either oil or gas separately or in combi 
nation, wherein two refractory throats are used. These throots ore 
arranged one in front of the other on the same centerline, hence 
the name Tandem Combustion Units 

The first throat or burner block is somewhat smaller in bore than 
the second throat or muffle block. The difference in block sizes 
allows space for rectangular ai passages over and under the burner 
block. Through these passages secondary combustion air is od 
mitted into the second throat or muffle block. This flow of secondary 
air may be adjusted, by means of doors, from theoretical to any 
excess, depending upon the heat distribution requirements of the 
convection section 


SECONDARY 











AIR 


‘ 
a bare el 


By regulating the proportion of the total secondary oir entering 
through the top and bottom air openings, a flame pattern exactly 
meeting the requirements of the furnace con be created. The 
Tandem Combustion Unit does not produce the shortest flame, nor 
the longest flame, but it does produce precisely the proper pottern 
of flame for the furnace fired. 

It is this formation of flame, exactly suited to the furnace, that 
ot once distinguishes the heater equipped with Tandem Combustion 
Units as a heater which has more borrels throughput per doy, 
more days per run, and more products per fuel dollar 

We will be glad to comply with your request for turther intormo 
tion on the Tandem Combustion Unit and the various types 
available 


NATIONAL AAI TLC RT LT 


Main Offices & Factory: 1254 EAST SEDGLEY AVENUE, PHILADELPHIA 34, PA. 
Southwestern Div: 2512 South Boulevard, Houston 6, Texas 


INDUSTRIAL OIL BURNERS, GAS BURNERS, 


Publishing ¢ 


mpbany Publicati 
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Also included are chapters on the re 


Books fining and manufacture of motor oils Reprint Policy 


and descriptions of their chemical and 





physical properties, application of motor 


tomotive service engineers ils and the relation of oils and lubrica change has beet nade 


Perroceum Reriner’s policy with 
regard to small, individual orders 


e engineers, techmecal service and sales subject matter is arranged to permit for reprints of its articles Since 
types and vari lanuary | a charge of SO cents per 
cop. has bee! made WHEN 
REPRINTS ARE AVAILABLI 


This will continue 


neers al 
salesmen engine designers, fleet tion to engine design, operation, mainte 


tenance superintendents, field serv nance and breakdowns and failures. The 





au 


ervice departments of « companies ready reterence to many 
nd employes i laborat ties of engine failures and operatme 
ihe book metho ‘ lifficulties, together with causes and 


ther data help diagnose en 

ves corrective steps The « 

particular artic le, effective Apr 
ced to 25 tits 


mpans requisiti 


remedies 
harge for tear sheets 


recurrence 


New Editions on Liquid-Vapor 
Equilibrium Constants : e 
Charts on Liquid- Vapor Constants and i hange does 
Fugacities, mes. Chemical Engi writ ' tit rders 
lhe M WW Kellogg (start at 100 copies 
adway, New York 7 oted upon request 


ering pres 


19 Years Underground... 
protecten BY AN INSUL-MASTIC coatinc 














TEMA Elects Officers 

And Elects New Member 
a ‘ , ast 1 th elect 

[ lent M 

After being buried for nineteen years, acturit nie . . “ 

these 10,000 gallon tanks were dug up : , 

end moved te a new lecation where— 

stilt fit for duty—they were placed in 

service again. An insul-Mastic coating hed 

protected them from rust and corrosion 

during all those years underground. 


The Chicago Testing Laboratory examined 

the tenks and stated, “The tenks were 

feund to be in an excellent state of pres- 

ervation with the protective coating still 

intact. it is very evident from o critical 

examination of these tanks that the pro- Weter@iied hele where tenks once 
tective coating on them would heve con- rested shows poor dreinege of demp 
tinved te function fer many edditionel SS a 





yeeors.” 


During these nineteen years Insul-Mastic 
coatings have been improved, end are u RSUEMA Sp 
tedey superio: te those used on the tenks COATINGS c 
depicted. Protecti~e coatings thet render \ 
such service werrant your investigation, 
VAPOR SEALING 
regordiess of the neture of your protec- ’ parte oe 1951 Chemical Conference 
tion problems. Consult us at no obligation. 4 : 
exposit oder iborat 
equipmer im t 1 th 


Pittsburg 


Insul-Mastic Corporation 
OF AMERICA 


e PI! BURGH 





TRANSIT TYPE ES 
PROCESS CENTRIFUGALS 


Yeu 3 YEARS aco - Leading TO-DAY 


900°F and 500 psi suction pr 


ed edditional orders 





Geceause they feature: 


Lowest NPSH required with Impeller eye areas 15% larger and streamlined eye entrance. 
Extra corrosion allowance and smoother operation with 3/16" greater case , thie *kness. 
Flatter performance curve for maximum operating efficiency over the capacity range. 
Broadest range of head and eapesity with the highest interchangeability of parts. 
Latest developments in Mechanical wer Dunes 6 or higher dependability and simplicity 
Smoother running due to strea g of impeller and volute and heavier bearing bracket 
Lowest maintenance. Parts subject to wear can be replaced in less time than in similar pumps. 
Very latest ata design features streamlined {low and mechanics which give greater de- 
per I ance and effi nt operation werferca, whe -naeperen 9 


Ask na Bulletin 6000. 
For lower pressures, capacities and temperatures, ask for Bulletin 6100, Transit Type CS. 
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About EQUIPMENT and 
SERVICE Suppliers 


Fills Diamond Alkali Post Allegheny Ludium Appoints 
j se eck ale ina Ros S. Ahlibrandt as been appor 


AH 
AhI 


—Re See & ee 


= 


he Your With a Reuutalion... for 
Oulalancling Safely and Quratilily 


trom SO years of hose-making experi ilvanized steel wires reinforce the 
ence, Goodall has built into “IN rugged. heat-resistant carcass. The 
FERNO” the high factor of safety and tough red cover withstands severest 
the qualities insuring extra long serv ibrasive wear and all conditions of 


ice life that make this hose so desira weather 

ble and economical for every rehnery Recommended for pressures up to 

steam service 200 Ibs. and temperatures to 400° | 
The tube offers remarkable resist Available from stock in all sizes from 

ance to hardening and cracking under |.” to 2” 1. D., in maximum leneth-~ 


high temperatures Tightls braided of op} teet 


Contact Oue Vhearest Beaadk for Complal Information 


Ba GOODALL RUBBER COMPANY 

Co 

Ce p4ey GENERAL OFFICES, MILLS ond EXPORT DIVISION, TRENTON, N. J. 
. Ps Branches: Philadelphia - New York - Boston . Pittsburgh - Chicago - Detroit - St. Poul - Los Angeles 


is succeeded by Guy M. Winton of the 
San Francisco office. Leheny was before 
sales manager at the San Francisco dis 
trict office. He has been with the con 


pany sine 1933 


Food Machinery and Chemical 
Names New Vice President 


Machinery and Chemical Cor 
Sal Calit.. has elected 
ce president, Twist 

rated 

194 


‘ >. « W ed 
\tla ! 1 Dic 
sel Engine Compan 
wt Oakland, Calif. where he was execu 
tive vice president and a director. In 
1947 he rejoined FMC heading the 

mpanys newly acquired subsidiary 
Stokes and Smith Company of Phila 


delphia 


Twist 


Hamilton Merrill Named 
New President of MMM 
Hamilton Merrill, a vice presider and 
rector of Manning, Maxwell & Moore 
Ir New York, has been elected president 
the company succeeding Robert Ross 
Wason, who died July 7, 1950 
Merrill became associated with MM&M 
1920 and w le a vice president 1 
1937 and director in 1949. He has beet 
vice president i harge of the Consoli 
lated-Asheroft-H ‘ » Division vf the 
OMNPMA 
{ Massachusetts 
uxt a Chemical 


f World War I 


Drew to Hold industrial 
Water Treatment Courses 
\ “Water (¢ rse n imdustri 


Sales Manager Is Named 
By GE Plastics Division 
Willard R ett s be 


les 





DIRECT 
WATER 
OR 
RAIL 
SHIPMENTS 


BUILDERS 
OF 
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Sections of a synthetic-crude column are shown being loaded at one of the deep water 
piers of the company for shipment to Perth Amboy, New Jersey. This 90-foot high column 
was a part of recent production at Newport News that has included both a hot and a cold 
catalyst hopper, fractionator tower, reactor, and other items for the chemical and petro- 
leum industries. 

The wide range of large facilities in the 225-acre Newport News plant ore particularly 
suited for the production of heavy equipment. Constant investigation keeps the plant 
abreast of the developments in manual and automatic welding methods. Modern radio- 
graphing instruments and large stress-relieving ovens are included in the plant facilities. 


Your inquiries are invited. 


BUILDERS OF EQUIPMENT FOR CHEMICAL, PETROLEUM AND PETRO-CHEMICAL INDUSTRIES 


NEWPORT NEWS 


SHIPBUILDING AND DRY DOCK CO. 
NEWPORT NEWS, VIRGINIA 


105 1 Gulf Publishing Company Publicatior 
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KEY COMPANY + 2681 McCasland Ave., East St. Louis, Illinois 








Ol * General Controls Announces “ ee oe em onal any ol 
LS. m chemustry anc F recerved his engimeerne degree trom the 
our New Appointments 


University . - University of Califorma at Berkeley 
General Controls Glendale Cah 


manulacturers of automatic pressure Peabody Promotes Peterson 
temperature, level and flow controls, an 
nounces for new appointments to ther 
New York District Manager staff of sales oh. William Charles New York, on July 26 elected Eric 
> Strmefellow has been assigned to the 
Dallas branch office; Hamilton G. Sud apr 
ler to New York; Ernest F. Bruegel t " ‘Ss 
Philadelphia; ar R. Roedder t Los 
Angeles 


hard & Company, ot 
’ 7 vA 
a me 


pene new duties he will contimue 
thee and the Stamiord plant of 


Peabody Engineering Corporation 
Dal A toeno ‘has bees ap Named by Republic Flow 


pointed manager of the branch office at Republic Flow Meters Company, 


Peabody Enwineerit x 4 rporatiotr 


Peterson to the board of directors and 
unted him vice president. In addition 


veneral manager of both the New York 


Los Angeles o oore Products Com cago, has appointed Ralph | Holmes 
pany. Jones has na consulting engi manager of Cincinnati district including 


neer and in tri : engineer wit! central. western and southern Ohi 


mm pat He is eastern Kentucky. Holmes is a mechani 


Chief Engineer Heads Crosby 
Engineering Department 


sb 
\W 


@ Ball bearing equipped for long weer 
and efficient operation. 


— seeondary covering. © Capacity 50 te 450 g.p.m 


, 
Stolpested Gilberce Rote-Prime Pumps ore complete units — with base, elec- 


Filtrol Building $3 Million 
Catalyst Plant in Utah 


Larger B&W Tubing Diameter 
; & Wilcox lube 


1 former maximum « 
pre ducing seamless 
itside diameter 


, , 
ane came 


Joins Tube Turns Sales Staff R oO TO = P R I M 3 


Abi a ed Self-Priming Centrifugal Pumps 


oe eS Se ae GILBERT & BARKER MFG. CO. 


aaa pommed Bune Same WEST SPRINGFIELD, MASS TORONTO, CANADA 
mpieted t mpany ; 


“ram 











Ee gona — New Filtrol Plant at Salt Lake City 


The Cincinnati office is located at 3197 
nwood Avenue, Cincinnati 8, Ohi 


GE Mechanical Engineer 
Heads Gas Turbine Sales 

lohn R. Casey has been appoimted 
manager of the newly established was 
turbine sales division of General Ele« 
tric Company's Apparatus Department s 
turbine divisions, with headquarters iv 
“Schenectady. Casey has been a turbine 
specialist in the Philadelphia office. H« 

a 1937 mechanical engineering gradu 
ite from Worcester Polytechnic Insti 
ute. Immediately following graduation 
Casey joined GE's test course in Sche 

tady and has been with the company 


sine 


THE ONE-BLOCK (2/7) INSULATION 


FLEXIBLE AND 
EASY TO CUT 


WEW TO YOU? 
POSTION 
fem 


ADORESS 


- 
— 
—- 
— 


BALDWIN- HILL COMPANY 181 BREUNIG AVE. TRENTON 2, NEW JERSEY 


314 


Construction on Filtrol Corporation's new $3 
million Salt Lake manufacturing plent, pictured 
above, is well under way. It should be in oper 
ation early in Januory 

The plant will be capable of moking a full 
line of Filtrol products but is especially de- 
signed for the manufacture of an improved 
new catalyst for petroleum cracking, a “cote 
lyst particularly suitable for the manufacture of 
high octane gasoline which will promote major 
economies in those refineries which — 
require a a of the synthetic type.” 

Manager of the Salt Loke ~*, mil be 
Arthur D. Yotes, who previously was superin 
tendent of the Filtrol California plonts. His 
technical adviser will be Warren Havell, also of 
Los Angeles 


Texas Plant to Produce 
Carter's Carion Plastic Pipe 


Carter Products Corporation has ac 
quired a new plant in Corsicana, Texas 
for the production of “Carlon” flexible 
plastic. Operations are to start this 
month. Its production will be utilized to 
supply plastic pipe demands in Texas 
und the Southwest 


Hammond tron Works Opens 
Bristol Fabricating Plant 
\ l6-acre site of Hammond Iror 
Works’ new and modern plant at Bristol 
Pa.. has main line railroad siding and 
neal dee} water docks for marine trans 
portation. The addition almost doubles 
the steel tank, stack, standpipe, breech 
ing, alloy and steel, fabricating capacity 
4 the firm whose main plant and offices 
ure at Warren, Pa. A feature of the new 
jlant’s fabricating ‘equipment is a plan 
with a 60-foot bed that can accom 


late the largest size steel plates 


National Tube Executives 
W. F. McConnor, formerly vi 
dent m charge { sales, has been elected 
executive vice president ! National 
Tube Company, United States Steel Cor 
ration subsids Henry J]. Wallace 
cy msiy & 1 ] Ananet ! sales . i 


ceeds Met 


Fourth New Store Opened 
= Vinson mor heed sayeer 


sor Supply ! new 
cated t iat y, Snyder 


sto 





muron“foy PUMPS 
7 Ip 4 





in 


> 
~~ 
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At Sid Richardson Gesoline Plant, Kermit Texe 


Built and Justalled 


By People Who Know How 


¢ For Water Treating, Pumping Inhibitors, 
Solvents, Viscous Materials, Solids in Sus- 


pension, for High Pressure Applications Let's be quite frank about what it takes to build 


Milton Roy Controlled Volume Pumps with 
the exclusive non-clogging, self-cleaning double 
ball check Liquid Ends are widely adaptable 
and highly efficient components in Chemical 
Feed Systems. They are successfully handling 
a wide range of products including hot or cold 
distillates, solvents, liquefied gases, tars, as- 
phalts, acids and water treatment compounds. 


Since variation in discharge pressure of a 
Milton Roy Pump has no appreciable effect 
upon volume delivered, capacity is in direct 
ratio to the speed of the operation. Thus, with 
a change in the speed effected by either manual, 
mechanical or electronic control, an immediate 
proportional change in the delivered chemical 
flow is assured. 


Milton Roy engineers and furnishes controlled 
volume pumps and all necessary meters, actu- 
ating devices, and controls for automatic feed 
systems. For boiler water treatment, a com- 
plete “Packaged” system including pumps, 
instruments and tanks can be supplied ready 
for immediate installation. 


Write for latest literature. 


MILTON ROY COMPANY 


completely satisfactory, long-lasting Well Water Syste 
As an almost entirely underground construction job, th 
must be a lot of know how; skill and experience gai 
over a long period of years in the building of thousa 
of Well Water Systems, otherwise many costly errors ma 
be made. 

In all the world, there is no firm that equals Layne in 
skill; none that has had so much experience and none th 
is known to be so successful. Layne has built many suce 
ful systems where others have failed, proving that skill wae 
the needed factor. 


Layne constructs perhaps more big Well Water Syse 
tems than any other firm in the Nation, In addition to — 
Layne can offer the finest types of equipment, some 
which they build for their exclusive use. 


lf you want helpful information on solving a water 
supply problem, ask Layne for help. No obligation. For 
catalogs, literature, etc., address 


LAYNE & BOWLER, INC, 
General Offices, Memphis 8, Tenn. 


LAYNE 


WELL WATER SYSTEMS 
VERTICAL [Wrong PUMPS 


at Gempanas: Ley ne -Arbaneas Co ‘. Ark. * heupe Atiantic Co 
Le tre 


. La 
aprite * tute rusts onal We 

r ‘Supply. ea leotn. Ont © bap n- Mopane | Am 

‘ ° Viiter Crewe 


1315 E. MERMAID LANE, CHESTNUT HILL, PHILA 18, PA 
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USES OF qty HYDROFLUORIC ACID 


Anhydrous Hydrofluoric Acid 





Cotolyst "n wel tedl . * ¥ 
condensation, dohyd aeaay = Sane in organic and 
potymerizetion — ic reections Production of fvorine 


Hydrofluoric Acid (AQUEOUS! 


USES OF AQUEOUS HYDROFLUORIC ACID 


— 


Polishing, etching, frosting glass Pickling certain metals Electroplating 


—2 VERSATILE CHEMICALS FOR AMERICAN INDUSTRY 


be | 
CP A> e) 


Cleaning stone, brick In breweries to contro! fermentation For dissolving ores; ore flotation 


BY Gi VERAL CHEMICAL . « « First in Fluorides 


BASIC CHEMICALS 


Of all the fluorine derivatives Gener: Through them, the services of our re- 
, . = es General 2 : aden caermccaiee: FOR AMERICAN INDUSTRY 
Chemical produces for American In sourceful technical service 
dustry, none has greater utility over are always available. 
a wider range of applications than 


aqueous and anhydrous hydrofluoric 


acia or further informatio evgara 

nese  chutherofthee wae, GENERAL CHEMICAL DIVISION 
i ES agp. ALLIED CHEMICAL & DYE CORPORATION 

40 Rector Street, New York 6, N. Y. 


in your process, consult any of the 
?7 General Chemical offices in indus 


trial centers from coast to coast 


s16 








Keeling, West Texas district 
(nher stores are located im 


Dallas, and Odessa 


Blaw-Knox Appoints Baird 
Manager of Tulsa Office 


rl Rairt has bee 


! tt 
Tulsa rT 


py see! 


CAPACITY WITH... 


Clark 0v0;"’"Leverage 
STEAM TRAPS 


@ Ic pays to be curious about the efficiency of the STEP 1 
steam traps you are using. Are you getting the crechs the 
value you caw and should get in terms of drainage orttice 
capacity? Or are you paying a premium for the 


capacity you require? 





Clark DUO-STEP is a wew idea. It actually gives 


Newport News Fi Apr ints Clark Steam Traps dowble the drainage capacity 

Hooper-Green Midwest Agent of old-fashioned traps of equal size. And that 
‘ means dowble talue! 

x ana 

News Find out about DUO-STEP teday—and save the 


difference! 


SEND FOR THE STORY ON CLARK 
DUO-STEP LEVERAGE TODAY! 


THE CLARK MANUFACTURING CO. © 1847 East 38th St., Cleveland 14, Ohio 








Superior built 48° heet exchanger with 22,000 ft. of 44° tubing , 
: 
ON RUSH JOBS — 
PORCELAIN CARBON 


STONEWARE 
| 
Te) HOLD-UP! “U. S$.” Raschig Rings are manufactured in all 


On rush jobs you cut downtime cost with SUPERIOR'S standard sizes from 44" O. D. up and in four mate- 


a, service becouse SUPERIOR saves you rials * (chemical stoneware, white porcelain, carbon, 
And you have no hold-up in putting new units into and steel) co fit specific processing requirements 

service when SUPERIOR builds your new heat ex- "Depending on availability 

changers. 


Our gi s wel the opportunity to discuss Write fer oor Free Booklet on Tower Packing 


your problems. Call, write or wire TODAY for informe- 
tien or estimates. 








FABRICATORS OF 
@ FRACTIONATING TOWERS | ayo cASME os 
© ABSORBERS © SCRUBBERS CERTIFIED BY 


NATIONAL BOARD 


Phone—Amearilio 3-4395 z 
U. S. STONEWARE 
SUPERIOR MANUFACTURING COMPANY Akron 9, Ohio 


ageree Oo, TER AS 











Publishing Company Pub 





in Indianapolis with offices at 2513 bast 


Michigan Street. The Chicago conce 
will have the territory of Indiana, Illi 
nois, southwestern Michigan, and a px 

t Wisconsm They wil 


ion of and lowa 


represent the Newport News firm im the 


. sale of all company products, wit! 
Even though your filters did not * pmctn Bs a co a : 


+} 


have JELLIFF MESH as original - Amnesteen Meter Mumes Two 
, : District Sales Managers 
equipment, you can still + 


bring them “up co snuff.” xy 
WHEN YOU REPLACE MESH - + REPLACE WITH 
JELLIFF'S 


Not only Monel, either. Any ductile 
i FE L LI F r metal inert to your process—any mesh Cloud Gribdbel 
MANUFACTURING up to 200 x 200 or 50 x 750—in any The American Meter Company 


CORPORATION suitable weave-and cut to size and tage Bets = ad y ~ y 
SOUTHPORT. CONN. shape per your blueprints, ready to 





tory and John Gribbel, II, district 

, manager tor the Philadelphia sales t 

slip into place for a long, useful, low- ieaaet isan ge sina 

cost life. Cloud wa raduated from the | 

Naval Academy ! 1934 and joines 
American Meter Cor yipany in 1936, Fro 

WHEN YOU SPECIFY MESH | then until 1942 he was located at the 

Metric Metal Works, Erie, Pa. wher 


. . . SPECIFY JELLIFF’S : gaged in productior servic 


ty ud si rk. After World War II 
~ hell de Write Department 16 oud 1 ined American Meter in 104 
New York 


and served iv 
Gribbel was graduated from the Shef 
. . . held Scientific School of Yale Univer 
Making Warm Friendships on Hot Jobs sity 1b. HGR, Mo hes bese emploped bs 
American Meter since 1947 as sales e1 
gineer in Philadelphia 











Christner Appointed Head of 
Eagle-Picher Insulation Unit 
The Fagle-Picher Sales Company 


For Cincinnati, has appointed Glen J 
Christner general manager of the Con 


WATER JACKETED 
APCO PUMP 
Developed especially for the effi- Every 

cient handling of high temper- P 
urpose 
ature and highly volatile liq- F 
uids. Delivers outstanding 
performance. Un- 
beatable on high 
head, small 
capacity 
duties neer with Ingersoll 


Rand. In 1932, he 
, joined the Eagle 
we : - Picher organization 
STOCK : as New York dis 
. trict manager of the 
STAINLESS s* . AURORA 
STEEL CENTRIFUGAL a tf 
s er s eet 
APCO PUMPS PUMPS ; N 
a ive 1 ! ‘ 4 
are available in 
Fer me pavemenes 4 many types and tional Mineral W 
° ee eng —S sites—el! noted fo Associati 
ey — re r- y their streamline co 
pal oan or ine ordination between ASTM 
ef Apco Pumps in Write dele "ere one 


STAINLESS STEEL ter nage 
— GE Apparatus Department 
OISTRIBUTORS IN PRINCIPAL CITIES Names Two to New Sales Posts 
Francis |} Fairman of Pittsfiek 
manawer large pparatus livisions 


PUMP COMPANY rthur \ sartling rt Wayne 


s mar 


pany’s insulation op 
erations 

A graduate engi 
neer of the Missouri 
School of Mines 
Christner was for 9 
years a sales engi 





insulation divisior 


Christner 


years epr 














Read how alloy metals 
were used in this tower 


The 10-ft 


above view 15 


a crude fractionator for a 


diam. by refinery tower in the 
refinery in 
Argentina. It will be subject to corrosive service at 
fairly high temperatures. The specifications required 


that it be lined as follows: 


11-13 per cent chrome type 410 stainless steel lining 
for lower 60 ft. of shell, bottom head, and for nozzles 
7 


n lower /9 ft. Oin (The carbon steel shell 


level.) 


of tower 
is not lined above the 60 ft 


Mone! lining for nozzles in the tower above the 79 
ft. 6 in. level 

he lining strips in shell were attached by automati: 
welding using type 310 25-20 alloy rod. The strips in 
the bottom were attached by Aand welding using 25-12 
illov rod. The heads were stress-relieved after forming 


ind the entire vessel was random \-rayed 


It’s evident that in the building of this tower— on 


iny other—alloy linings must be attached correctly 


before the tower can function efficiently, Our long ex 
perience as fabricators of refinery equipment— and the 
working with alloy metals constantly 


install 


fact that we are 


n our shops are vour assurance that we can 


linings properly 


Refinery towers are only one of many kinds of steel 
plate structures we build for the petroleum industry 
Others include flat-bottom storage tanks, Horton 
spheres, Hortonspheroids, and Horton Floating Roofs 
Write our nearest office for quotations or information 
when you need steel plate structures of any type 


This view 
110 ft. fractionating tower 
this page 
plant. Lining of the 


steel has already 


10 tt. diam, by 
illustrated at the top of 
being fitted together at our Birminghan 
shell with strips of 
comple ted 


shows two sections of the 


sftainiess 
heen 


in inside view showing the bubble tray support rings 
and the stainless steel lining in the base of the tower 
4il wf the stainless strips in the bottom were attached 
hy hand welding 


CHICAGO BRIDGE & IRON COMPANY 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY ond GREENVILLE, PENNSYLVANIA 


Atienta 3 
Birmingham | 
Boston 10 
Chicago 4 
Cleveland 15 


2146 Healey Building 

1548 North Fiftieth Street 
1030-201 Devonshire Street 
2463 McCormick Building 
2234 Guiidhell Building 


Detroit 26 
Hevono 
Houston 2 

Les Angeles 17 


Ateliers et Chantiers de la Seine Maritime, Poris, France 
Compegnia Tecnia Industrie Petroli, Rome italy 
Constructions Metalliques de Provence Aries-sur-Rhone, France 


1520 Leteyette Building 


2126 Notional Standerd Building 
1534 General Petroteum Building 
165 Broadway Building 
AND 


New York 6 3302 
REPRESENTATIVES 


Chicago Bridge & lron Company 


itd, Apertede 1348, Carecas, Venezuele 


Philedeiphia 3 1608 
Solt Lake City 4 
Sen Frencisco 4 
Seattle | 

Tulse 3 


1700 Weinut Street Building 


402 Abreu Building 531 West 17th South Street 


1626 Hunt Building 
LICENSEES 

Horton Steel Works, Limited, Fort Erie, Ontario, Conode 

Motherwell Bridge & Engineering Company, Limited Motherwell Scotiend 
Whessoe, Limited Derlington Engiond 

Comprimo NV. Amsterdem—O. Netherlands 


Sociedade Chibridge de Construcoes Ltda, Rio de Joneiro, Brazil 














WHEREVER PETROLEUM IS USED 
AS LUBRICANT OR FUEL 


ADSORBENTS 
heave he foed 1o prepare 17, 


From plain axle grease to the most highly 
refined and specialized motor oils— 

From the most common commercial grade of 
fuel to aviation gasoline of the highest rating— 
New sense is given to the old saying that “oil 
and water don’t mix.” 

Wherever decolorization or dehydration enters 
into petroleum processing, Floridin products 
have been approved for forty years. 

If you have use for natural adsorbents in any 
industrial process, these products should be of 
interest to you. 


FLOREX FULLERS EARTH 


High-pressure extrusion insures maximum effec- 
tiveness. 


BAUXITE-BASED ADSORBENTS 


Write for full data. The advice of a competent 
technical staff is offered. Your inquiry will get 
prompt attention 


FLORIDIN COMPANY 


Adsorbents Desiccants Diluvents 


Dept. E, 220 Liberty St., Warren, Pa. 





are you 


STULLS 

DRYERS 
EVAPORATORS 
CRYSTALLIZERS 
PROCESS VESSELS 


OPERATING AT VACUUMS 
LIMITED BY THE VAPOR 
PRESSURE OF THE CONDENSATE? 


Many stills, dryers, evaporators, crystallizers and other 
processing vessels are operating at vacua limited by the 
vapor pressure of the condensate. This means on the aver- 
age an absolute pressure of about 2.0" Hg. Most owners of 
such equipment do not realize how practical and economical 
it is to put a Booster Evactor in the line between the vessel 
and the condenser and maintain an absolute pressure of 
0.5", 0.25” or even lower. The benefits of this higher 
vacuum in improving quality and capacity are often very 
substantial. 

















The steam jet type of vacuum pump has continually 
gained in favor for high vacuum in industrial process work. 
The total absence of moving parts is a big advantage and 
means many years of service, with no maintenance cost. 
Available in single, two-, three-, four- and five-stage units 
for vacuum from a few inches up to a small fraction of 
1 mom. Hg. absolute. 

Croll-Reynolds have been specializing on this type of 
equipment for over 30 years, and have made thousands of 
separate installations. Their engineers have extensive ex- 
perience in applying it to numerous different processes, and 
are available for consultation without obligation, Literature 
is also available on request. 


CROLL-REYNOLDS CO., INC. 


17 JOHN STREET, NEW YORK 7, N. Y. 





Chill- Vectors Steam Jet Evactors Cond 


Pets 








General Electric Company's Apparatus 
Department. Both sales positions are 
newly estabhshed 

Fairman, formerly manager of sales 
for the department's transformer and 
allied product divisions in Pittsfield, will 
located at Schenectady, N. Y. Bar- 
thing, who was manager of sales for the 
lepartment’s fractional-horsepower mo 
Fort will have 
headquarters at Lyn: 


be 


Yayne, 


Mass 


divisions in 


Barton Instrument Names 
Assistant Sales Monager 


Alvah I 
assistant 
strument Corp 
Thompson cr 
Barton from Prist 
‘ inpany, 

as project engmet 
» charge t aircratt 


levelopment for 


has been named 
Barton Ir 
Aneecles 


Thompsor 
manager of 
ratwor los 


Saics 
t 


mes 
where he 


ears, and later 


neineer 


He 


Thompson 


lytecl 


enree m Electrical 


meer x ir 1 Renssalaer Pe 


1933 
' Dar 
manager 


uties as as 


General Sales Manager Named 
By Weston Electrical Firm 


Bornes 


Bailey Meter Firm Expands 
Engineering Staff sed 16 
Mc 


ou : 
==) KEMP ATMOSPHERE GENERATORS 
END MIXTURE PROBLEMS ... PRODUCE SAME 
ANALYSIS GAS REGARDLESS OF DEMAND... 
HAVE EXCLUSIVE SINGLE AIR-GAS CONTROL! 


No matter if you need inert gas for a 
critical or normal application—Kemp 
the equipment you need! One 
knob sets the air-gas mixture 
permanently. No matter 
what the you get the same 
analysis inert gas from 1°), to 100° 
of capacity. With Kemp there is no 
need for tinkering! 


ABSOLUTELY DEPENDABLE 


Kemp Generators burn ordinary gas 
just as it comes from the mains. A 
famous Kemp Carburetor, part of each 


has 
single 
accurately, 
demand, 


installation, assures complete combus 


tion producing a clean, chemically 


} , k MP ATMOSPHERE GAS GENERATORS 
THE C. M. KEMP MPG. CO., Dept. K-9, 
405 E. Oliver S., Baltimere 2, Me. 


Gentiomen: Send me intermation Alse, show me row 
much we con seve on imerts We now spend 


OF BALTIMORE 


CARBURETORS 

BURNERS 

PRE CHECKS 

ATMOSPHERE GENERATORS 
ADSORPTIVE DRYERS 
METAL MELTING UNITS 
SINGEING EQUIPMENT 
SPECIAL EQUIPMENT 


inert gas containing S&‘, nitrogen, 
12°, CO,... a gas so pure it is used 
without further processing in the manu 
and laborator 


host of 


facture of aspirin 
fine 
other products 

SEND FOR PROOF! 


Whether you need inerts for purging 


chemicals, paints and a 


fire protection, blanketing or a specia! 
application specify Kemp 
technical information write for special 
bulletin. To find out how much you can 
benefit 
now; we'll show you how Kemp can 


For 


tell us how you produce inerts 


solve your problem! Mai/ coupon today! 


Qneate ons lp em eb ab as em an a am Ge Od On es cn as ns as 


321 


ee rer a 








You Get 


FASTER-SMOOTHER 


Tube Rolling 


with IDEAL Tube Expanders 


Boll Bearing-Adjustable 


Thrust Coller a 
. a 





No. 255 


No. 270 2 


® Loose collar remains stationary against tube end or sheet, re- 

ducing friction to a minimum. Prevents pulling of tube and will 

not mar sheet—specially ECONOMICAL for production work. 
Expanders may be adapted for use with Automatic Torque 


Controlled Operating Units, for precision tube rolling. 


For Complete Details ...see Your Dealer, or Write Today 


Whe Guitar Wiedeke np 


DAYTON I, OHIO 


for every industry! 


IT’S Blaw-Knox Electroforged Steel 
Grating! Exceptionally strong, elec- 
troforged into one solid piece. Non- 
slip twisted bar for safe, sure footing. 
Maximum open area. Self-cleaning, 
no sharp corners to clog. Easily in 
stalled and easily maintained. Adapt- 
able to many uses, indoors and out, 
for every industry 


MEETS ALL 
REQUIREMENTS FOR 
Blow-Knox 


Open flooring 
Electroferged 
Sidewalk doors Steir Treads 


Bridge surfacing Tremend checker - 
Catwalks 


ing (illustrated), twisted cross- 
ber nosing, or abrasive nosing. 











Subway grating 
Sidewalks 

Stair treads 
Many other uses 


BLAW-KNOX DIVISION 
of Blaw-Knox Company 


Formers Bonk Bidg., Pittsburgh 22, Pe. 
Offices in Principal Cities 


74. 


SEND FOR 
BULLETIN 2296 
TODAY! 


BLAW KNOX ELECTROFORGED 
™ STEEL GRATING 


research are K. VY. Brown, P. C. Hun 
gwerford:; G. R. Markow, and R. F. Sut 
ton, P. K. Bolyard and R. R. Walker 


are in sales 


MM&EM Vice President Is 
Named Head of CAH Division 


Chester H. Butterfield, vice president 
f Manning, Maxwell & Moore, Inc., has 
been name d vice 
president m charge 
”% the Consolidated 
Ashcroft - Hancock 
makers vt 
valve gauges and 
industrial instru 
ments Butterfield 
succeeds Hamilton 
Merrill, who was re 
cently elected presi 
ent of the company 

Che division oper 
ites plants m Bride 
port and Strattord 
Cont Watertowr 
Mass Jersey City 
N. J., and Tulsa 

Butterfield has been wit! 
33 wears, the last eleven as vice presi 
lent im « : f sales f the CAH 


Divisior 


Divisior 


Buttertield 


the company 


Heads New Eastern Office 
For United Centrifugal Pumps 


United Centrifugal Pumps, divistor 
| ' 


ed east 


Chase Brass & Copper Opens 
New Sales one in Denver 


Quaker Oats Is Building 
Nebraska Furfural Plant 


(at 





Mundet district offices are located 
in these cities: 
ATLANTA 
339-41 Elizabeth Street, N.E. 
BOSTON 
57 Regent St., North Cambridge 40 
CHARLOTTE, WN. C. 
$07 8. Cedar St. 
CHICAGO 16 
2601 Cottage Grove Avenue 
CINCINNATI 2 
427 West 4th Street 
DALLAS 1 
601 Second Ave 
DETROIT 21 
14401 Prairie Street 
HOUSTON 1 
Cemmerce and Palmer Streets 
INDIANAPOLIS 
15 EB. Washington St 
JACKSONVILLE 6, PLA. 
800 E. Bay St 
KANSAS CITY 7, MO. 
1428 St. Louis Avenue 
LOS ANGELES 
( Maywood ) 

6116 Walker Avenue 
NEW ORLEANS 16 
315-25 N. Front Street 
PHILADELPHIA 39 
856 N. 48th Street 
ST. LOUIS ? 

3176 Brannon Ave. 


SAN FRANCISCO 7 
440 Brannan Street 


In Canada: 
Mundet Cork & Insulation, Ltd. 
35 Booth Avenue, Toronto 


INSULATION 


MUnDET 
CUSTOM-MOLDED 
85% MAGHESIA 

HEAT INSULATION 


This new Mundet plant is designed to 
provide you with superior heat insulation. 
Its facilities for the manufacture of Custom 
Molded 85% Magnesia Pipe Covering and 
Block Insulation are unequalled anywhere 
in the United States. 


Operations are automatic and precision- 
controlled throughout manufacturing. Spe- 
cially designed equipment and improved 
methods contribute to the production of 
heat insulation that serves more effectively, 
and at lower life-cost. 


By using Mundet Custom Molded 85% 


Magnesia Insulation, you benefit from: 


@ Greoter Heat Soving Efficiency 

@ Controlled Uniformity 

@ Longer Life 

@ Custom Molded Precision Pipe Fit 
@ Aftractive, Smooth Finish 


Descriptive folder, with simplified thick- 
ness standards, sent promptly on request. 
Write for it now. Mundet Cork Corporation, 
Insulation Division, 7309 Tonnelle Ave., 
North Bergen, N. J. 


MUNDET 


FOR HIGH AND 


ee ee a a es 








NEW Coating Treatment 
Gives You 


CLEAREST VISIBILITY 


over long period of time, 


with 


JERGUSON 
C7 ANC] 


ther “First” 
Jergus mn 
i prves you 


it 


yo in get Clearest Visibility 
over a long period of time with 
lerguson Gages, for Jerguson is now 
ating all gage glasses with a new 
pound that maintains im- 

, 

giasses are tar St pe 
They 


ect to routing 


new treatment 


itter adhering to 


Jerguson Gages are 
Easier to Service 
a ash 


Gas and Va 
Observation of Li di andl 


JERGUSON GAGE & VALVE COMPANY 
100 Felleway, Somerville 45, Mass. 


Representative: is Majer Cities 
Phese Linted Under JERGUSON 
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| Pacific Pumps Engineer Adds 


To Houston Sales Staff 
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engineer ” 
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American Cyanamid Names 
Catalysts Sales Supervisor 


B&W Tube Firm Opens New 
Alliance, Ohio, Plant 


is expected 


in Memphis, 
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i 
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Weatherceat sets te 
a pliable coating. 


Let THIS Remind YOU! 


That WEATHERCOAT— 
@ TROWELS EASILY 
@ STAYS FLEXIBLE & TOUGH 
@ STAYS SEALED 


WEATHERCOAT 
PROTECTS 


the insulation on your hot or cold 
vessels — for YEARS! 


Specified by Leading Refineries 


for over 15 Years. 


Also Try — 


MASTIC WEATHERCOAT — 
New and ready-mixed for void- 


filling scratch coat. 
Ask for specifications and data. 


In the West 
STANCAL ASPHALT & 
BITUMULS COMPANY 
200 BUSH STREET . SAN FRANCISCO 4, CALIF 


los Angeles |4, Calif Oakland Calif 


Portland 7, Ore Tucson, Ariz 


In the East 
AMERICAN BITUMULS COMPANY 


200 BUSH STREET . SAN FRANCISCO 4, CALIF. 
Washingten 6, D0. C Baltimore 3, Md. « Perth Amboy 
N. J. « Columbus 15, O St. Lowis 17, Mo 
Beton Rouge 2, la E. Providence 14, #. | 


Sen jven 23, Puerto Rico Mobile, Ale 
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CAST STEEL 
VALVES 


a 
OFF TEPPER Or ermnR meent iene OROe obecegenemnE JETETER 
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Note the quality features of this 
Gate Valve. They are typical of all valves 
in the R-P&C Cast Steel Line—gate, globe, 
angle and check valves in pressure 
classes 150 lb. through 1500 Ib. 
@ Ball Bearing Operating Nut permits smooth 
operation with minimum effort. 
@ One Piece Yoke with Cop provides 
rigidity, perfect alignment and easy 
Access to operating nut 
ity Packing assures a tight 
box under all conditions—low 
minimum servicing 
© with Ball Joint applies 
uniform pressixe on packing, prevents 
follower binding With stem. 
Heat-treated Stainless Stem has high 
stcength and corrosion xesistance 
Polished surface increase\Jife of packing; 
T-head makes strong, self-a 
connection with wedge 
Solid I-Beam Wedge is guided to pro 
seating by guide ribs cast integral w 
the body. Wedge seating surfaces are 
precision ground to fit perfectly 
with body seat rings. 
In addition to the standard lin Barrel-type Seat Rings have heavy, 
R-P&C offers cast steel gate and globe valves uniform section; offer no points of 
vith Pressure Sealed Bonnet joint—especially high stress concentration; have broad , 
rdapted for high pressure, high temperature seating surface, ground smooth for 
service. For information, get in touch less wear—longer life. Port opening 
ith your nearest R-P&C District Office is full pipe diameter 


Reading, Pe., Atiente, Baltimore, Boston, Chicago, Denver, Detroit, Houston, 
New York, Philadeiphic, Pittsburgh, Sen Francisco, Bridgeport, Connecticut 


R-P & C VALVE DIVISION 
AMERICAN CHAIN & CABLE 
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Make sure your Heat Exchangers are 
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HEAT EXCHANGERS 


onege Psp, 


i 
REBOILERS 
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CONDENSERS 
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ATMOSPHERIC SECTIONS 
(Horizontal and Vertical) 


—_ 2 





\ mca WATER COOLERS 








"ekCO Enquictted” 


@ Heat exchangers by EFCO specialists are 

carefully designed to meet your specific requirements. 

EFCO heat exchangers give you long, trouble-free operation 
plus the extra advantages of lasting tightness, 


optimum heat exchange, and minimum maintenance costs. 


ENcinters & Fapricators, Inc 


P. O. Box 7395 Houston 8, Texas 





poe 


STEEL VALVES 


PRICED to compete with conventional plug 
type volves. Interchangeable with Ameri- 
con Standard Steel Wedge Gate Valves. 
Wrench-Operated; Direct Handwheel- 
Operated; Worm Geor-Operated; Sizes 
from 1” to 16°. Write for our Catalog No. 
600 and Price List. On request, we will be 
glad to quote on larger sizes above 16”. 


WEDGEPLUG VALVE CO., INC. 


Department “R”’ 
NEW ORLEANS 15, U. 5. A. 





ESPECIALLY RECOMMENDED 
FOR USE IN THE 


Copper 
Sweetening 
Process 


TRIANGLE 
BRAND 


COPPER 
SULPHATE 


is preferred by leading refineries 
because of its high copper content, 
dependable uniformity and excep- 
tional purity and freedom from for- 
ergn and inert matter 


99% PURE 


(Quotations on request, on any 

quantity required. Shipments can 

be made from our nearest plant 

PHELPS DODGE REFINING coup 
N 


40 Woll Street, New York 5 
) North Michigan Avenve, C 390 
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And One New Distributor 
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VICTOR alloy Studs and Bolts hove met the execting 
standords of the oil industry for more then 30 yeers. 
Victor is accustomed to meeting your requirements 
of quolity, price ond debvery. Try VICTOR 
next time you need ony festening. } 
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ne c 
mAINTENANCE 


ynily ¢ ommon Tools 


On 
Cleanin’ 


ent 
rat and Handles & 


@ Brown's 
parts, exacting design and precision manufacture 
obsolescence. 


has ‘licked 


Ihe sections can be used in one exchanger 


after another — on different duties — on different 
products. A bank can even be broken up and the 
sections shipped to two or more plants, miles 


apart, assembled and reused. Sections not in use 


THE BROWN FINTUBE CO. 


OHIO 


ELYRIA, 


interchangeability of 


no obsolescence 


Brown Fintube Sectional Construction 


Avoids Needless Waste and Expense 


serve as “stores” for other sections on stream. 


They 
plant 


are never obsoleted by changes in duty or 
re-arrangements. You can use, and reuse 


them, until they are completely worn out. 


For the utmost in efficiency and economy, install 
Brown's proven, welded fintube heat exchangers 
throughout your plant. Estimates and quotations 
furnished promptly. Write for Bulletin No. 481. 





SECTIONAL 
HAIRPIN 
HEAT EXCHANGERS 





welphia, Detrow, Hous 
Springs, Okla 
(Connor, formerly | bas 
aaee was made manager of the Cu 
nati office’ A mechanical engineering 
graduate of Purdue University, O'Connor 
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Union Malleable Agents Named 
Union Malleable Manufacturing Com 
‘ Ashland, Ohio, has appointed as 
es representative in the Rocky Moun 
territor Kent Engineering Com 
f Denve Cok Stuart S. Wills 
Mic! will represent the com 


+} etroit and southeastern 
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REFINER CLASSIFIED ADS 


RATES for Classified Ads are $8 per colume inch. Minimum size one oolumn inch. In smaticst 
type size, figure 6@ words per inch. Situations Wanted $4 per column inch All classified 
payable ie advance. Ten percent discount if three or more insertions are ordered at same time 
COPY DEADLINE is 26th of month preceding date of issue. Send copy and 
Ad Department, Petroleum Refiner, P. O. Box 2608, Housten 1, Tera 


“wks to: Classified 


* * - . ° ° + . * 








ESTIMATOR New Small Oil Refinery in 
Bolivia, S. A., Requires Ex- 
kxperienced ENGINEER, fan perienced Pp 1 as Fol- 


iar with Oil Refinery design ar 


capable of estimating process lows for One Year with Op- 
equipment from flow diagrams portunity Renewal Contract 


Give full information, experience 


record and salary rected Salaries Paid in U. S$. Funds. 


ARTHUR G. McKEE & co. cuENs “meena cn 


2300 Chester Ave. sdere 4 
Cleveland 1, Ohio t opera 


ond avia ' n 


(minke oF t KATOR 
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MECHANICAL ENGINERR 
Desires un Overseas Position 
. with regulator 


INSTRUMENT MAN 


Hex 196-K, ¢ @ Petroleum HKetiner 
Houston, Tess 
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neering eet and construction division > 
Ir ckel ‘ det " i onacell, assistant mam 
ted n, research dé 
f that “¢ 


NEW PUMP TESTING LABORATORY —-Above is general view showing eight test stations in the 

new quarter million dollar pump testing laboratory at the indianapolis Works of the Peerless 

Pump Division of Food Machinery and Chemical Corporation. Pumps of all sizes ond capacities from 

5 to 86,000 gollons a minute ond from | to 1000 h.p. can be accurately tested to 4 of | percent 

efficiency in this laboratory, which, company officials declare, is the biggest of its kind im the 

United Srates. The installotion, finished last month, bt ac letely new set of standards 
in pump testing procedure.” It occupies more thon 7000 squere feet of floor oreo 
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Get hotter heat 
at less cost 





oe. > ~~ 
Steam piping, covered with KAM “Feotherweight" 85% Mag- 
nesia, in Standord and 1'4 thicknesses; canvas covered. 


with K&M “FEATHERWEIGHT” insulation 


Keep heating costs down— and heating efficiency up 

with K&M “Featherweight” 85°; Magnesia Insulation 
85°, Magnesia is the most widely accepted insulating 
material in its field. And in K&M “Featherweight,” 
basic carbonate of magnesia is combined with selected 


and specially processed asbestos fibers to produce a 


highly efficient insulation of extremely low thermal 


conductivity 


K&M “Featherweight” withstands temperatures up to 
600° F. without loss of insulating value. And, though 
it’s amazingly light in weight. it is strong and durable 
also. It can withstand vibration, a reasonable amount of 
compression, and its insulating 
properties are not affected by 
alternate wetting and drying. 


Nate made dsbestos ... Keasbey 


KEASBEY & 


AMBLER - 


COMPANY @« 


As it is entirely mineral by nature, it cannot burn. 


‘Featherweight™ 85°; Magnesia insulation is easy- 
and economical—to apply. It can be stored and handled 
without any special precautions. No special tools are 
needed to apply it: “Featherweight” is easily sawed 
and cut; can be fitted snugly to contours without 


breaking apart 


K&M “Featherweight” 85‘, Magnesia is furnished for 
all standard pipe sizes in sections and in sets of segments 
3 feet long in the following thicknesses; Standard, |! 

2’’, double standard (broken joint) and 3” (‘broken 
joint ). Blocks and lagging are also available for irregular 
surfaces. Ask your K&M _ Distributor for complete 


information, or write us direct 


& Mattison has made it serve mankind since 1873 


MATTISON 


PENNSYLVANIA 











THE EDWARD SOPH CO. 


Corrosion Resisting Equipment 
For the Petroleum and 
Chemical Industry 


PIPE 
VALVES 
VESSELS 

FITTINGS 

PLASTICS 

CERAMICS 
RASCHIG RINGS 


CENTRIFUGAL AND 
PROPORTIONING PUMPS 


Tulsa 5, Okla. 
202 E. 18th St 
Phone 3-6659 


Houston 2, Texas 
726A M&M Bldg 
Phone Charter 4-8189 











i CONTROL BY 
AIR POWER 


. with the Wheelco Pneumatic Capacilog! 
bor safety— where electric contactors 
or motors are a hazard—for results 
fixed position changes of fuel or 
medium are injurious to your product. 


“ here 


Get instant indication, permanent 

record and control with the smooth-flow ing 
ower of air—get the Wheeleo 

Patemasle Capacilog. 

Wheelco instrumentality adds safety 

and product uniformity 


Write for Bulletin C2, Wheelco Instruments Company, 
701 W. Harrison Street, Chicago, Illinois. 


wheelco 3 rr conan 
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Asarco Sheet Lead cohimmsniebadnin es 


sizes, Chemy a! s Chemical... Antimonial 


Asarco Lead Pipe... hideniatil tea teal 


quest. Chemical cllarram Chemical Antimonal 


Asarco Lead and Lead Lined Valves 


@@@ Split Type “Y° and “Angle”, Standard “\", Gate, Check 


Hard Lead “Y". Plog 


and Seat 


Asarco Lead Fittings... 1. mat 
“Y's”. (with plain ends 
feild). Chemical and 4 neal 


Asarco Lead Weel... Ee oe 
Asarco Lead Specialties... on 


Castings to + 


vith Ganges on for angio 


See hedes ated a 


Lead Lined Fin 


jor Lewd Lined Pipe 
s. Lead Lined Flanges 


AMERICAN SMELTING AND EFI NING COMPANY — 


poo) 


120 SeOacwar wtw rone 5 & 


hing Company Publication 


GRATINGS 
FOR EVERY PURPOSE 


Floors Slabs 
. Drain Grates .. . 


Armoring 
Trench 


Covers Safety Steps. 


For all types of bridges, petro 
leum, chemical and food process 
industries. Approved by engineers 
and widely used all over the 
country 


Write for catalog describing 
designs, advantages, installations, 
and with selection data. 


KERLOW STEEL FLOORING CO. 
25 Mallory Ave., Jersey City 5, NJ 


STEEL FLOORING 
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ON THE JOB WITH THE NEW work 
ROCHESTER DIAL THERMOMETERS! ° 


Accidents are bound to happen . . . like dropping or banging 
' ‘ ALUMINUM 
a thermometer sufficiently hard to make readings inaccurate 
mode by 
This could result in costly production errors. To eliminate Potent 
cten 
this possibility, Rochester now offers a new Dial Thermometer Scaffold 
4 ’ f affolding 
with screw adjustment permitting recalibration on the job Co. 
All you do is put the instrument in boiling water or other 
known temperature and reset indicator. or 
Rochester Thermometers are designed specially for indus- \\ 
rial applications. The new precision bi-metallic element is 
sensitive and quick to respond. Made with a single helix, cali 
bration is not affected by extremes in temperature 
Rochester manufactures a complete line of Dial Thermo- 
meters in a variety of dial sizes, stem lengths and temperature 
ranges. Those shown below are typical. They are available 
with or without recalibration feature. The cost is surprisingly 
low. Mail the form below for specifications and prices on 
' ' ALUMINUM 
your requirements 
mode by 
FOR HIGH PRESSURES Saivereal 
. ‘ Scaffolding 


on heste olut stainless stee! stem design gives vo nfailing 
accuracy plus durability. Available in a wide range of designs Co. 





No. 1725. 3° dia » 175 dia No. 18 
Stem lengtl is 
One piece sockets fit all stem lengths 
ALUMINUM 
made by 
Sefwoy 

Steel 
Products, 
Inc. 





above 800 Cutting erection time up to 75o isn’t surprising 
when you realize that scaffolds of Alcoa Aluminum 
weigh half as much as ordinary units. Even the 
larger sections can be erected in 20 minutes by 2 
men. Quickly moved on the job... easily loaded 
and unloaded from your trucks, they often pay for 
themselves in savings from a single job 

For a list of manufacturers, write: ALuminum 
Company oF America, 1424] Gulf Bide Pe ST 
Pittsburgh 19, Pennsylvania. ALCOA) 











1 ROCHESTER MANUFACTURING CO., INC 
38 Rockwood $t., Rochester 10, N.Y 


“ ~ oe ame A / a, FIRST 1” Ww 
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CALITE B-18 








CALITE 8-18 


y. 5. Patent 2,143,090) 
HEAT ENDURING CASTINGS 





PHYSICAL PROPERTIES . 
AT ROOM TEMP. AFTER 24 Lal 
Tensile Strength, Ib./sq. ** 


$s. - 1400° F.) 
0.0002 } 
35,0005 

20.0% 


Yield Strength, ib, sq. © 


Flongauoa 2 
10,000 HRS 
REEP VALUE (Stress per *4 “ 


25,0008 


creer VALUE — !%e 
TEMPERATURE 
1000° F. 
1100° F. 
1200° F 
1300° F. 
F 
F 


20,0002 
15,0002 
9.2002 
6.4002 


+ een or 


400 premene 


1500 


OXIDATION RESISTANCE 

I 

TER 1000 HRS. 4 

a N IN WEIGH! 1.29 MILLIGRAM pet sQ 
GAL I ; 


oo* F. IN AIR 





A 
casting design is to use the thinnest pos- 
sible section in the strongest available alloy. 


For service to maximum metal temperatures of 1650° F this Chrome- 
nickel-molybdenum alloy offers new possibilities for economical design. 
It is melted to the close chemical limits necessay to insure a desirable 
combination of high temperature strength and freedom from embrittle- 
ment in service. 

Calite B-18 conforms to the requirements of Grade “F’ 


Manufac- 
turer's Specification 10-38. 


Copy of this specification will be mailed upon request. 
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GOOD QUALITY STEAM 


even at concentrations above 15,000 parts per million! 


You may find it hard to 
believe that good quality 
steam can be produced 
with boiler concentrations 
in excess of 15,000 parts 
per million. But look at 
this analysis of samples 
from a Southwestern 
refinery power plant. 


HERE’S PROOF! 


Bird-Archer’s Concentrol was 
specially developed eliminate 
foaming and boiler water carryover 
due to high alkalinity, dissolved sol- 
ids, suspended solids or any combin- 


new 


ation of them. 


Concentrol works by effecting a rapid 
change in surface tension of steam 
bubbles which permits coalescence 
of small steam bubbles into bubbles 
of larger size. This results in the 
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Caustic embrittlement chservations have been made at this 
plant for more than ten years with continual negative findings. 


with CONCENTROL 


formation of unstable bubble films 
which break readily upon reaching 
the steam disengaging surface of the 
boiler water, thus eliminating foam 
build-up and subsequent boiler water 
carryover. 

Concentrol is available in several 
different formulations, some of which 
contain selected tannins, which con- 
dition boiler water sludge and sus- 
pended matter, maintaining them in 


a highly fluid, non-adherent form. 7 


Concentrol may be safely fed through 
feedlines and when fed continuously 
will help inhibit feedline deposits. 


For full details on economical, efh- 
cient Concentrol, send for Data Sheet. 
For recommendations on your spe- 
cific problem, consult your nearest 
Bird-Archer representative. Or, write 
direct to Bird-Archer outlining the 
details of your boiler operation. 


BIRD-ARCHER 
WATER TREATMENT 


THE BIRD-ARCHER COMPANY, 400 MADISON AVE., NEW YORK 17, N. Y. 
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LUNKENHEIMER 
The Steel Valve With 
A Priceless Ingredient 


Into every heat of Lunkenheimer molten steel 
goes one ingredient that no other valve foundry 


can duplicate. It's not measured in ounces or 
pounds — but in generations . . . of tradition. 
It is pride in the kind of workmanship that has 
made Lunkenheimer universally respected as 
the one great name in valves. 


Engineers are accustomed to dealing in facts — 
not intangibles. But every realistic engineer 
knows that molten steel is tricky stuff to handle. 
It demands more from the workman than 
simple attention. Quality valves—safe valves — 
are not made by formula alone, but by care . . . 
interest . . . pride in an unbroken tradition 
of fine workmanship. At Lunkenheimer, that 
tradition goes back to 1862. 





Lunkenheimer's priceless ingredient will al- 
ways be intangible, but it can be expressed in 
terms of one interesting fact: there is mo 
instance on record where a Lunkenbeimer 
steel valwe bas ruptured due to defective metal. 
For more facts —and for information relat- 
ing to your specific steel valve application — 
write immediately to The Lunkenheimer Co., 
P. O. Box No. 360G, Annex Delivery Station, 
Cincinnati 14, Ohio. 


STEEL + IRON + BRONZE 


LUNKENHEIMER 


HF “a YpCAT NAME IN VALVES 














oil e and Finished Products... 


Safely stored in Tanks 
ed and Erected by 
Metal & Boiler Works 
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In the processing of PETROLEUM PRODUCTS— 


/@ PATTERSON 


Side Entering Agitetors 
for Gasoline Blending 













‘ Grease Kettles 
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Patterson builds practically every 





Treaters and breaded type of agitator, mixer and blender. 


Top Entering Agitetors 


Complete refining units for contact 
media. Complete lube oil blending 
outfits. Complete grease manufac- 


turing equipment. 


